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TROUTMAN 
INTEGRATED MAGNETIC IMPLANT 


Developed by R. C. Troutman, M.D. 


Integration of the Troutman magnetic implant is accomplished 
without the use of a pin attachment for direct transmission of mo- 
tility, but through the use of a magnetic field which is created be- 
tween the implant and the prosthesis by the use of magnets in both. 
This allows complete coverage of the implant by Tenon’s and the 
conjunctiva and still maintains positive integration. 
® The simplicity of technique reduces surgical time. 
® Complete coverage of the implant reduces secretion. 
® Permanent (life-time) magnets are used. 

® Either a stock or custom made prosthesis can be used. 
Description and surgical technique is available upon request. 
Color films showing surgical technique will be loaned upon request 
to clinical groups. 


THE MAKING AND FITTING OF ARTIFICIAL EYES 
ARE A SPECIALTY WITH US—NOT A SIDELINE 
a ial eyes of plastic and glass made to order and 

® Mail order selection service 
® Our technicians travel to most principal cities 
® Trained technicians to fit artificial eyes to all motility im- 
plants 
Write us if you have any artificial eye problems with your patients. 


Serving the Profession since 1851 
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The professional man who accepts the responsibility 


for accurately and comfortably fitted frames with 
multifocal lenses will appreciate the opportunities 
provided by the adjustable rocking Pearltex pads and 
the interchangeable temples of Shuron BROWLINE 
frames. From recognized suppliers everywhere. 


There is only one “Browline” and it is made by 


SHURON OPTICAL COMPANY, INC. 
GENEVA, N.Y. 
Established in 1864 
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1851... VON HELMHOLTZ made one of the 
most important contributions in all the history of 
optics by the invention of the ophthalmoscope. 
His measurements and investigation resulted in 
the work “Physiological Optics,” the most im- 
portant book ever written on the physiology and 
physics of vision, and the foundation for much of 
modern optical science. Von Helmholtz’ inven- 
tion of the ophthalmoscope preceded by only two 
years the founding of Bausch & Lomb, a firm that 
has “grown up” with optical science. 


1951...BAUSCH & LOMB MAY OPHTHALMOSCOPE. Almost a 
badge of membership in the ophthalmic or medical professions, the May 
Ophthalmoscope can be called principal tool of diagnosis. As made by 
Bausch & Lomb, the May Ophthalmoscope provides a smooth, image- 
free beam of light for a clear, sharp fundus picture, a thumb-controlled 
rheostat, and illuminated, magnified numeral dial for ease of use. 


1951... BAUSCH & LOMB BINOCULAR OPHTHALMOSCOPE. 
For critical and thorough retinal examination, no finer instrument is 
available than the Bausch & Lomb Binocular Ophthalmoscope. It pro- 
vides a field of view four times wider than that of the hand instrument, an 
erect image, magnified sixteen times, and in true stereoscopic relief. It is 
used in principal hospitals for most critical differential diagnosis. 


1951...BAUSCH & LOMB RETINAL CAMERA. And now, after 
years of experimentation, Bausch & Lomb offers the first American-made 
retinal camera. It makes possible the addition of photographic records 
—in black-and-white or full color—to all ophthalmoscopy techniques; 
so provides for permanent records, for unrestricted observation and 
consultation, and progressive analysis of disease and treatment. 


BAUSCH & LOMB 


OPTICAL COMPANY W ROCHESTER 2, N.Y. 
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Research Keeps Univis First 


The Turning Point for Presbyopes Was 1926... 


Just 25 yearsago Univisin- _ful effect of good vision and near-normal 
troduced the straight-top seeing habits. Doctors prescribing them have 
segment in bifocals, the enjoyed the resulting benefit to their practices 
most copied of all past or _ of real patient satisfaction. Our 25 years’ ex- 
present multifocal styles. | perience—manufacturing straight-top mul- 
From that time on, presbyopes fitted with —tifocals—assures your always getting the 
Univis have enjoyed the comfort and youth- _finest product of the world’s best design. 


Now, a 25th Anniversary addition to the parade of Univis “firsts.” 


Continuous Vision Lenses. The same kind of probing 
research responsible for the straight-top principle itself 
has developed this professional tool which patients can 
readily see provides comfortable, continuous vision. 


1926—A Quarter Century of Optical Progress —1951 
THE UNIVIS LENS COMPANY ° DAYTON 1, OHIO 
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Saline Suspension Tablets— 


of Cortone Acetate CorToNE Acetate 
(1 ce. = 25 mg.) vials, 20 ce. (25 mg. each) bottles, 40 tablets 


Clinical studies have demonstrated that the therapeutic activity of Cortone* is 
similar whether administered parenterally or orally. Dosage requirements are 


approximately the same, and the two routes of administration may be used 
interchangeably or additively at any time during treatment. 

Although the manufacture of Cortone—probably the most intricate and 
lengthy synthesis ever undertaken—has imposed unprecedented difficulties, 
every effort is being made to increase production and, in the meantime, to 
achieve an equitable national distribution 


of this vital drug. 
Among the conditions in which Cortone has 
Literature on Request produced striking clinical improvement are: 
RHEUMATOID ARTHRITIS and Related 
Rheumatic Diseases 
ACUTE RHEUMATIC FEVER 
ALLERGIC DISORDERS, including Bron- 
chial Asthma 


® INFLAMMATORY EYE DISEASES 
SKIN DISORDERS, notably Atopic Derma- 
titis, Psoriasis, Exfoliative Dermatitis, in- 
cluding cases secondary to drug reactions, 


ACETATE and Pemphigus 
LUPUS ERYTHEMATOSUS (Early) 
ADDISON’S DISEASE 


Key to a New Era in Medical Science 


(CORTISONE Acetate Merck) 


(11-Dehy dro-1 7 -hydroxy cortionsterone-2 | -acetate) 


*CORTONE is the registered 
trade-mark of Merck & Co., Inc. for 
its brand of cortisone. MERCK & co., INC. 
Manufacturing Chemists 
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A broad 
antimicrobial 


spectrum : 


staphylococci 

streptococci 

pneumococci 

gonococci 

H. influenzae 

Koch-Weeks bacillus 
Morax-Axenfeld diplobacillus 
Friedlander’s bacillus 

E. coli 

A. aerogenes 


A wide clinical 
range: 


conjunctivitis 

blepharitis 

keratitis 

hordeola 

dendritic ulcer 

corneal ulcer 

epiphora secondary to 
conjunctival infection 
preoperative prophylaxis 


...in ocular 
infections 


CRYSTALLINE 


‘lerram 


HYDROCHLORIDE 
for topical use only 


cin 


A suspension of Crystalline Terramycin Hydrochloride in a 
petrolatum base. One Gm. of ointment provides 1 mg. of 
Terramycin. Available in tubes containing 1 oz. 


CRYSTALLINE 


Supplied as a dry mixture of Crystalline Terramycin Hydro- 
chloride and a sodium borate-sodium chloride buffer for 
preparation of topical solutions. Each 5 cc. vial provides 25 
mg. of Terramycin to be dissolved in 5 ce. of Water for Injec- 
tion, U.S.P. Solutions are isotonic with lacrimal fluid and 


buffered to pH 8.2 


In deep-seated and systemic infections, local treatment is 
recommended as an adjunct to oral Terramycin therapy. 


Antibiotic Division 
CHAS. PFIZER & CO., INC 
Brooklyn 6, N.Y. 
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a new member of the Sofft-Lite 
neutral absorption family. . . 


a new STRAIGHT-TOP made by 
BAUSCH & LOMB 


It’s ready! For the first time, there is a straight-top bi- 
focal available in genuine Soft-Lite glass. Known as the 
“SOFT-LITE S-T”, it is the ultimate in flat-top bifocal 
performance for those who prefer this type of lens. 
Leading Soft-Lite supply houses have this new mem- 
ber of the Soft-Lite bifocal family in stock—or they will 
soon have it available. Meanwhile, when a representa- 
tive calls with a sample of the Soft-Lite S-T Bifocal, 
we suggest you examine it closely. You'll see many 
superior features . . . compared to other bifocals of this 
type. They all add up to “the finest of the flat-tops!” 


Featured in Orthogon 


vi 
SPECIFY 
STRAIGHT-TOP 
4 
jusive— Orthogos 
chusive—Solt-Lite 
comfort and true 
color values 
Crown glass 4 
@ 
dividing line 
invisibility, freedom 
from fistortion, and 
clarity of vision. 
hed-pait 
22mm diameter, 
square 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


In conjunctival, eyelid, 
corneal i 


SOLUTION 


PROPION’ OPHTHALMIC 


Ophthalmic Solution Sodium Propionate 5% 


IN ACUTE INFECTION . . . “appears efficacious in 
about as short an interval as any other drug 
used and seems to have no unpleasant 
sequelae. 

IN CHRONIC CONDITIONS ... “has proved ef- 
ficacious and nonirritating’” when therapy is 
prolonged. 

SOLUTION PROPION OPHTHALMIC usually has a 
soothing effect, giving prompt subjective relief. 
Suppuiep: Bottles of 5 fi. dr. with dropper. 
*Theodore, F. H.: Arch. Ophth. 41:83, 1949 
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An Atlas 


DISEASES OF THE 
FUNDUS OCULI with Atlas 


A beautifully illustrated atlas and text (two books in one) which 
has been acclaimed throughout the world for its thoroughness and 
accuracy—a collector's item from both an art and text point of view— 
a volume needed for daily use and reference. 


Now Available in 


Two Editions 

There are 44 pages of beautiful color plates, especially printed in 
Vienna, shipped here, and bound into the book as an atlas. They, plus 
the black and white drawings throughout the text, show the anatomical 
details as well as the ophthalmoscopic appearance of the typical fundus 
diseases, and correlate the clinical and pathologic findings presented 
in the text material. 


deluxe leather edition 
$30.00 


trade cloth edition 
$15.00 


The text contains chapters on the appearance of the normal fundus, 
congenital anomalies, and the various anatomic parts of the eye such 
as the optic nerve, retina, and choroid. Special chapters on certain 
diseases of the eye such as glaucoma, tuberculosis, syphilis, tumors 
and detachment of the retina are also included. 


322 Illustrations 
241 in Color 


Professors! At $15.00 many students will be able to buy this 
337 Pages 


book for class use. Why not consider it as a text for your 
classes. Send for your examination copy today! 


JB Do You Have Your Copy of 


READING'S 


\ \SSE’S SQUINT 

8th Edition 

w edition of a world 
fae text. Written in 

lified language, it 
di sses the causes, di- 
agtosis, and treatment 
of Squint in terms of de- 
velépmental abnormali- 
tie@, General principles 
of Surgical treatment are 
i ded with detailed 
deatriptions of those op- 
erative techniques recom- 

ded by the author. 

Illus. 319 Pages. 


DOGGART'’S 
OPHTHALMIC 
MEDICINE 


A well-organized and con- 
cise presentation com- 
pletely correlating recent 
discoveries with the tra- 
ditional aspects of medi- 
cal ophthalmology. Em- 
phasizes how intimately 
the eye is linked not only 
with adjacent structures 
but also with remote 
parts of the body. 87 
Illus. 28 Color Plates. 
329 Pages. 


HARTRIDGE'S 
RECENT ADVANCES 
IN THE PHYSIOLOGY 
OF VISION 


For your own “postgrad- 
uate” course. Written in 
a very practical manner, 
it reviews the earlier 
work done throughout 
the entire field, clearly 
presents the recent ad- 
vances in the phys‘ology 
of vision, and offers stim- 
ulating suggestions for 
further research and 
study. 236 Illus. 39 Ta- 
bles. 401 Pages. 


COMMON DISEASES 
OF THE EAR, NOSE 
AND THROAT 


Includes structural details 
important in diagnosis 
and treatment plus com- 
plete procedures for 
minor operations and 
postoperative care. Cov- 
ers the latest uses of 
penicillin and sulfa ther- 
apies. 2 Color Plates, 37 
Figures. 288 Pages. 


$8.00 $8.00 $5.00 $4.50 


Order Your Copies Today! 


(Price Same in U. 8S. and Canada; In © anede— Wi rite 105 Bond Street, Torento 2, Canada) 
oo 


THE BLAKISTON COMPANY, 1012 WALNUT ST., PHILADELPHIA 5, PA. 
Please send me the following books, (1) My check is enclosed; () charge my ac- 

count. It is understood that you will credit my account in full for any book that | 

wish to return within 10 days. 

e Diseases of the Fundus Oculi with 


Com deluxe leather edition —$30.00 
C) trade cloth edition—#15.00 
10 Lyle’s Worth and Chavasse’s Squint—8th 
Ed.—$8.00 
1012 Walnut Street 
. 
Philadelphia 5, Pa. 


© Doggart’s Ophthalmic Medicine—$s 00 


© Hartridge’s Recent Advances in the Physi 
ology of Vision—$5.00 


Reading's Common Diseases of the Far 
Nose and Throat—$4.50 
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SODIUM 
SULFACETIMIDE 
SOLUTION 30% 


(Sodium Sutamyp®) 


for treatment of acute and 
ehronie eye infections 


Soptum SuLFACETIMIDE SOLUTION 30% is effective 
against all common eye pathogens, exceeding in 
bacteriostatic effectiveness any other sulfonamide 
for ophthalmic use. 


for prevention of eye infections 


Instillation of Soptum SuLracetimipe SOLUTION 
30% following trauma to the cornea or removal of 
an embedded foreign body can prevent infection in 
practically every instance. 
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One Instrument with 


Many Orthoptic Duties 


Automatic flashing control 
is provided simply by 
connecting the Tropoflash* 
(AC Current). 


No matter how much or how little you may be planning to invest in orthoptic equipment, 
consider first the versatile Troposcope —capable of a wide range of testing and training 
functions. 

The AO Troposcope permits fast, convenient, accurate tests for: lateral, vertical, and cyclo 
deviations . . . tropia, phoria, and vergence . . . presence or absence of fusion with its anomalous 
sensory manifestations. 

In training of squint cases the Troposcope is indispensable. An oscillating mechanism helps 
promote simultaneous binocular vision and lessen suppression by moving ‘‘Wheatstone Mir- 
rors’ independently or simultaneously without moving the tube assembly. 

There are many other precision features: finely controlled base-in, base-out tube miovement 
giving variable prism effect without distortion . . . alternate or simultaneous flasher control . . . 
pupillary distance setting for child or adult . . . adjustable chin and head rest . . . variable 
illumination for each eye . age light-weight « truction . . . controls and scales grouped 
conveniently for the operator . . wide range of diagnostic and training slides are available. 
The AO Troposcope is impressive, good-looking, and a “work horse” in the orthoptic room. 
Ask your AO representative for a demonstration. 


* Tropoflash available at extra cost. 


American © Optical 
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OF LONDON, ENGLAND 


PROJECTION 
PERIMETER 
Based on the Zeiss Maggiore 


instrument, filters of known 
wavelength are used so that 
standard conditions are always 
available. The movements are 
smooth but positive. New charts 
are easily fitted and the self- 
recording mechanism is simple 
and efficient. 


* If you will write to us we shall be 
pleased to send you jull details of this 
and our full range of instruments. 


€LEMENT CLARKE 


16, WIGMORE STREET, LONDON, W.1,. ENGLAND 


Cabl ch larke. London Telephone Langham 2242 


IN ASSOCIATION WITH ALLIED INSTRUMENT MANUFACTURERS LTD... OF LONDON 


% Some of the instruments in the Clement Clarke range: 
LYLE MAJOR AMBLYOSCOPE (super NEW MADDOX HANDFRAME DUOCHROME LETTER TEST 
seding Moorfields Synopiophore) 

MADDOX WING TEST POVEOSCOPE 


NEW PATTERN SLIT LAMP : 
PRACTITIONER'S "EMY SEPARATOR AIMARK OPHTHALMOSCOPE 
AND HOME MODEL CHEIROSCOPE PIGEON CANTONNET STEREOSCOPE ISHIHARA COLOUR TEST 


VARIABLE PRISM STEREOSCOPE WORTH 4-DOT TEST NEW HAND OPERATING LAMP 
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SURGICAL INSTRUMENTS CO., 
520 FIFTH AVENUE, NEW YORK 18, N. Y. 
LONDON ESTABLISHED 1875 PARIS 


CASTROVIEJO NEEDLE HOLDER 


The New Castroviejo Needle Holder (see Fig.) has the following characteristics: It is simple 
in construction; streamlined; and has no protruding parts on which the sutures may be 
caught. It is narrow enough so that it can be rotated in the fingers, and is of the proper size 
so that it can be comfortably held in the hand as a pencil. Slight pressure locks or releases 
the jaws. The locking and releasing mechanism works equally well in whatever way the 
holder is held. When the needle holder is open (Fig. A) the locking parts are wide apart (E). 
The smooth jaws (D) are delicately finished to be able to handle the smallest needles used 
in ophthalmic surgery. Slight pressure on the holder makes the jaws become firmly in contact 
(B), before actuating the lock (F). In this position, the needle holder holds a 6-0 silk suture, 
thus permitting tying the sutures without having to lock the holder. Furthermore, in this 
unlocked position, the jaws should hold the finest hair well enough to permit the use of the 
instrument as an epilation forcepss Slight increase of pressure locks the holder (C-G) which 
permits the operator to release the grip on the holder and manipulate the needle with a 
minimum of tension on the fingers. From the locked position (C) slight pressure releases 
the lock mechanism (H) returning the holder to the open position. In stainless steel. Patent 
pending. 


Price $21.00 
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DOCcTOR— | CAN’T WEAR THEM!.. 


... “I'll admit these new glasses may 
be exactly right, but they give me such 
headaches | can't stand it." 


Every oculist has such cases. . . . 
Patients who have trouble accepting 
new lenses, or adjusting to bifocals. 
. . . Others who can’t work at near- 
point without great fatigue. 


10% of all refraction patients need 
something more than lenses. Over 
150,000 Keystone Home Training 
services have been prescribed 
resulting in satisfaction and comfort 
to patients, and their gratitude to 
the oculists. 


The coupon will bring you 
full details, including 
the new Doctor’s Guide. 


VIEW CO. 

| Meadville, Penna. 

| Please send circular telling the condi- 
tions for which Keystone Home Train- 

| ing services are being successfully pre- 

| scribed. Also send the new Doctor's 
Guide (a comprehensive manual of 

| home-training orthoptic procedures, free 
on request). 


| (Name) 
| ( Address ) 
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A. SCIENTIFIC CORNER 


WHERE OPTICAL PROBLEMS ARE DISCUSSED AND 
THE SOLUTIONS, AS SOLVED BY EXPERIENCE, INDICATED! 


PRESENTED BY 


THE HOUSE OF VISION 


BELGARD-SPERO, INC. 
CHICAGO 


AURORA 
MASON CITY 


MILWAUKEE 
HIGHLAND PARK 


MINNEAPOLIS 
DES MOINES 


MUSKEGON 
OAK PARK 


EVANSTON 


FACIAL ASYMMETRY AND BIFOCALS 


A patient was referred to us because he 
could not use his bifocals for reading. As 
we had not made the glasses, we called the 


doctor for the prescription and at the 


same time found out that this patient was’ 


perfectly comfortable while wearing read- 
ing glasses made from the same prescrip- 
tion. It was only when he tried to read 
thru the bifocal segments that he had 


trouble. 


The lenses were checked for power, axis 
and possible lens flaws and found to be 
correct and free from abberations. The 
trouble was found to lie in the patient’s 
facial asymmetry. The center of each 
pupil was dotted, using white ink and a 
marking stick. The dots disclosed that the 
left eye was four millimeters farther from 


the center of the nose than the right eye. 


Whoever made the glasses had decentered 
each segment in two millimeters with the 
result that the patient was looking through 
the center of one segment and through the 
outer edge of the other. Naturally he was 


unable to read comfortably. 


One new lens was made with the optical 
center and the segment properly placed 
and the patient has had no further trouble. 


Failure to recognize facial asymmetry and 
to decenter the bifocal segments properly 
is the cause of a great deal of bifocal dis- 
satisfaction. We believe that every bifocal 
patient should be carefully checked to de- 
termine if there is a facial asymmetry. 
The best technique is dotting the centers 
of the pupils as this method also shows 


up any difference in pupillary heights. 


IF ITS A LENS PROBLEM, LET'S LOOK AT IT TOGETHER” 
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new 


SULFAMYLON — 4-aminomethylbenzene- 
sulfonamide, a new sulfonamide compound which 
is not inhibited by para-aminobenzoic acid — 
effectively controls upper respiratory, ocular and 
wound infections. Sulfamylon is bactericidal 


| 
for a wide range of gram negative and gram positive 
\ 
| 
| 


| 
| 
| 
| 
| 
| 
| 


bacteria including anaerobes (gas gangrene) . 
Applied topically by swab, instillation, 
irrigation, atomizer or wet dressings. 


Sulfamylon hydrochloride available in | per cent 
solution, bottles of | fl. oz. and 8 fl. oz. 

Also in combination of 100 cc. vials 

of 5 per cent solution with vial 

of Streptomycin sulfate 20,000 units. 
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Sulfamylon 
EFFECTIVE TOPICAL ANTIBACTERIAL 
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Flying speeds in excess of the speed of 
sound are now an accomplished fact. News- 
papers report speeds from 900 to 1,800 miles 
per hour. While I do not know what speeds 
have been attained, engineers publicly pre- 
dict that speeds of 1,800 miles per hour 
should be reached in the future. 

Assuming that such speeds do become an 
accomplished fact, the pilot of such craft 
will be faced with visual problems produced 
by a different type of airflow, by slanting 
optical surfaces, by vibration, by accelera- 
tion, by temperature, and especially by the 
lag in human visual perception time. 

In case of structural failure, he is faced 
with the possibility of being ejected into the 
air at high speeds with the further possi- 
bility of injury to his eyes by air blast. In 
addition to these speed effects he.also has 
the other eye problems of the environment 
in which these high speeds will take place ; 
the high altitude with its low pressure, low 
oxygen concentration, and high light in- 
tensity, 

This discussion will be concerned only 
with the problems directly concerned with 
the high speeds. 

These problems will be considered under 
the following headings: (1) Slanting optical 
surfaces; (2) visual distortion due to shock 
waves; (3) vibration; (4) lag in visual per- 
ception; (5) acceleration; (6) temperature ; 
(7) high-speed escape. 


*Presented at the interim meeting of the Pan- 
American Congress of Ophthalmology and the Na- 
tional Society for the Prevention of Blindness, 
Miami Beach, Florida, March, 1950. 
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NuMBER 2, Part I 


In order to discuss the visual problems of 
supersonic speeds, the physical conditions 
which exist at these speeds must be under- 


stood. 


PHYSICAL CONDITIONS 


The speed of sound at sea level is roughly 
760 miles per hour. It varies with the density 
of the air, temperature, and other conditions. 
The speed of sound, therefore, varies with 
different altitudes. In order to simplify ter- 
minology, the speed of sound at any altitude 
is called Mach 1. It was so named for a Swiss 
engineer named Mach. Mach 1 at ground 
level is roughly 760 m.p.h. At 40,000 feet 
Mach 1 is about 660 m.p.h.; 330 miles per 
hour would thus represent Mach 0.5; artil- 
lery shells travelling about 2,200 miles per 
hour, Mach 3; and V-2 rockets at 4,500 
m.p.h. about Mach 6. 

It is the same characteristic which reg- 
ulates the speed of sound that produces the 
compressibility phenomenon—the inability 
of the air to get out of the way of a moving 
body. At speeds below Mach 1 (fig. 1) the 
air does not “pile up” in front of a moving 
body ; it is capable of getting out of the way. 
At speeds above Mach 1, air particles cannot 
get out of the way, bump against each other 
and produce compression in the air. It is 
this same phenomenon of air particles at 
high velocity bumping into each other that 
enables sound to be transmitted. 

Bodies moving faster than Mach 1 have a 
wave built up in front of them (figs. 2 and 
3). At Mach 1 this wave front is almost 
straight ; lies rather far ahead of the moving 
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Fig. 1 (Byrnes). Projectiles # aircraft moving 
at less than the speed of sound «7% not compress the 
air ahead of them since air gp ¢ticles are able to 
get out of the way. (Mach, 0.92, m.p.h., 700.) 


body and is not very dense. .$s speeds become 
faster, the wave forms a mo“ and more acute 
angle over the nose of the body and becomes 
denser. At no time, however, (loes the nose of 
the plane pierce this comp*.ssion wave nor 
does the plane get ahead of i: 

Three speed ranges cum then be dis- 


Fig. 2 (Byrnes). When a inoving body exceeds 
the speed of sound a compression wave builds up 
in front of it. (Mach, 1.31; mp.h., 1,000.) 


Fig. 3 (Byrnes). The faster a body moves above 
the speed of sound, the closer and more acute the 
angle of the compression wave. (Mach, 2.63; 
m.p.h., 2,000.) 
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tinguished—subsonic, transonic, and super- 
sonic. The air behaves differently in the three 
ranges. For example, air passing through a 
Venturi tube at subsonic speeds has an in- 
creased velocity and a decreased pressure at 
the constriction in the tube. At supersonic 
speeds this is changed so that at the con- 
striction there is increased pressure as well 
as increased velocity (fig. 4). 

Air flowing over the wing surfaces then 
behaves differently at subsonic speeds than 
it does at supersonic speeds. In the transonic 
range there is a mixture of the two types of 
airflow which causes a great deal of buffeting 
(Mach 08 to 1.3). It is the passing through 
this speed range of mixed airflows that is 
called “passing through the sonic barrier.” 
The “shock wave” is still present in front 
of the nose and projecting surfaces of the air- 
craft and is never left behind. 


EFFECT OF SLANTING OPTICAL SURFACES 


In order to permit supersonic flight the 
aircraft must be free of any projections and, 
therefore, optical surfaces must be slanted 
to produce the least possible drag. 

Bjornstad' studied this problem and found 
that currently produced bullet-proof plate 
glass with a nesa coating could be slanted to 
an angle of 70 degrees without producing 
measurable change in visual acuity or depth 
perception. It also did not produce any meas- 
urable distortion and less than three minutes 
of deviation. The simple displacement of 
images produced by slanting surfaces in 
which emergent rays are parallel to incident 
rays is not important. 

Chapanis and Schachter? have shown that 
large angles impair depth perception in dis- 
torted glass less if tilted forward or back- 
ward rather than around a horizontal axis. 
The main effect of distortion of windshield 
glass is on binocular clues of depth percep- 
tion. The nesa coating used to defrost the 
windshield would not be required at super- 
sonic speeds but might be useful at slower 
speeds. It was shown to have no adverse 
visual effects." 
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VISUAL EFFECTS PRODUCED BY SHOCK WAVES 


Visual effects produced by the shock waves 
themselves are a problem. The air in these 
waves, being optically denser than normal 
air, produces a deviation of light rays with 
an apparent displacement of objects from 
their true position. 

Walchner and Rambauski* have studied 
this phenomenon and demonstrated that it 
is not a theoretic concept but that it actually 
occurs. Its extent is small. It will, however, 
be a difficult one for which to compensate 
because it varies with the speed between 
Mach | and Mach 4 and is entirely absent 
below Mach 1. 

The flow of the air in the compression 
wave (fig. 5) will obviously not be absolutely 
homogeneous and will probably produce mild 
rippling effects such as one sees in heat 
waves. 


VIBRATION 


Vibration has been a rather popular sub- 
ject in articles on supersonic speeds in the 
press. The spectacular effects produced by 
ultrasonic generators have been shown. Ac- 
tually, no vibrations of intensities great 
enough to harm human eyes have been pro- 
duced by either jet or rocket propelled craft. 

One effect vibration may produce on the 
eye is resonation at its own frequency of 
about 40 cycles per second. This low fre- 


Fig. 5. (Byrnes). Air in the shock 
waves has a greater optical density 
and therefore bends rays of light 
producing an apparent displacement 
of images. This effect will vary 
with speed from Mach 1.0 to Mach 
4.0. Its magnitude will be small. 
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Fig. 4 (Byrnes). Air behaves differently at sub- 
sonic and supersonic speed. For example, the pres- 
sure is increased at the constriction in a Venturi 


tube. 


quency vibration will blur vision. Actually 
such resonance is much more readily pro- 
duced by vibrations of 10 to 40 cycles or 60 
to 90 cycles than by high frequency vibra- 
tion. 

Flight reports of supersonic speeds state 
that transient blurring of vision is experi- 
enced as the barrier is passed, This is prob- 
ably due to buffeting by the mixed airflow 
in the transonic speed range. 


LAG IN VISUAL PERCEPTION 


The length of time between an actual oc- 
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DISTANCE 264 FEET 


currence and the time an individual sees it 
depends upon the length of time required for 
light to reach the eye and the conduction 
time in the visual pathways and brain tracts. 
The speed of light is so fast that it, as a 
factor, can be ignored. The lag in the visual 
mechanism, however, is appreciable and at 
supersonic speeds is important. 

Strughold* has recently reviewed the lit- 
erature on these conduction times and Noell 
and Chinn® have obtained similar figures in 
electroretinographic and electro-encephalo- 
graphic studies. 

This perceptual latent time covers the pe- 
riod required to stimulate the receptor, con- 


TIME ATS SEC 
25° 050 SEC DISTANCE -/32 FEET 


Fig. 6 (Byrnes). Latent percep- 
tion time at 1,800 miles per hour. 
If an object appears in the visual 
field it will be roughly 0.1 second 
before the pilot is aware that an 
object is present. During this 
period he will travel 264 feet. 


duct the nerve stimulus over the centripetal 
pathway and reach an excitation level in 
the cortex. Recognition time, decision to act, 
and motor impulses to muscles must all be 
added before reaction occurs. 

The latent period of perception varies 
with the intensity of the stimulus, the part 
of the retina stimulated, and the character- 
istics of the individual including his state of 
attention. This latent perceptual period may 
vary from 0.035 to 0.300 second. 

These sensory conduction times are of 
importance at supersonic speeds because of 
the distances travelled during them. If an 
individual is flying 1,800 miles per hour 


Fig. 7 (Byrnes). Latent percep- 
tion time at 1,800 miles per hour. 
After perception of an object in 
the peripheral field, in order to see 
it centrally a motor reaction time 
of 0.175 second is required to pre- 
arrange the eye movement. The 
eye movement itself requires 0.050 
second, Distance  travelled—594 
feet. 
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Fig. 8 (Byrnes). Latent percep- 
tion time at 1,800 miles per hour. 
After the visual axis is fixed on 
the object to be viewed, fovea! 
perception requires 0.070 second. 
Total time, then, from extrafoveal 
appearance to central perception is 
0.400 second. Distance travelled- 
1,042 feet. 


(Mach 2.39 at sea level), he is travelling 
2,640 feet per second or roughly a mile every 
2 seconds, 

If an object suddenly appears in his pe- 
ripheral field of vision he will not be aware 
that there is an object present for about 0.1 
second. During that time his aircraft will 
have moved 264 feet (fig. 6). In order to 
see the object clearly he must set up an eye 
muscle movement of predetermined distance. 
This will require about 0.175 second during 
which his plane will have moved another 
462 feet. The actual movement of his eyes 
(about 25°eg.) will require an additional 
0.050 second, during which he will move 


Fig. 9 (Byrnes). Latent percep- 
tion time at 1,800 miles per hour. 
Speed of recognition varies from 
0.65 to 1.50 seconds, average about 
one second. 
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RECOGNITION JIME-/000 SECOND, 2660 


another 132 feet (fig. 7). His visual axis is 
now fixed on the object he wishes to see but 
foveal perception time will add another 0.070 
second with another 185 feet. 

Thus, from appearance in the peripheral 
visual field until the object is seen by central 
vision, about 0.400 second will have elapsed 
and the aircraft will have travelled 1,042 
feet (fig. 8). The individual has not yet ree- 
ognized the object, he has only seen it. 

Recognition time varies between 0.650 
to 1.50 seconds, so an average would prob- 
ably be 1.000 second, during which time an 
additional 2,640 feet will have been travelled, 
making a total from apearance to recognition 
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of 1.400 seconds and the distance 3,682 feet 
(fig. 9). 

This does not include the time required to 
make a decision to do something about 
it or the motor reaction time required to 
move the control surfaces. Assuming such 
motor reaction time to be about 0.400 sec- 
ond, this would add another 1,042 feet for 
a total distance from extra foveal appearance 
to control movement on the aircraft of 
4,724 feet (fig. 10). 

It is obvious that if two aircraft came out 
of clouds 3,000 feet apart coming toward 
each other they would collide before either 
pilot could do anything about it. If they came 
out of clouds head-on at a distance of 500 


Fig. 11 (Byrnes). Latent perception time at 
1,800 miles per hour. If two pilots emerged from 
clouds 3,000 feet apart on a collision course, they 
would crash before they could do anything about it. 
If the distance were only 500 feet, they would col- 
lide without either pilot seeing the other. 


Fig. 10 (Byrnes). Latent percep- 
tion time at 1,800 miles per hour. 
Pilot, then, is faced with areas as 
shown. Any object within the 
“space scotoma” zone will be be- 
hind the aircraft before it is seen. 
Any object within the second zone 
will be behind the aircraft before 
it is recognized and any object 
nearer than 5,000 feet will be 
passed before any muscular cor- 
recting action can be taken. 


feet, they would collide without either pilot 
having seen the other (fig. 11). 

Speed of accommodation becomes an im- 
portant factor in looking down at the instru- 
ment panel and then back to distance. Ac- 
commodation, since it is a smooth-muscle 
phenomenon is relatively slow in comparison 
to movement of the striated extraocular 
muscles. 

For example, in deciding to look at the in- 
strument panel a muscle movement of pre- 
determined extent requires 0.175 second 
(462 feet at 1,800 m.p.h.) for establishment 
of the reflex. The eye movement itself re- 
quires 0.050 second (132 feet). Accom- 
modation may vary from 0.15 to 1.2 sec- 
onds, so an average of 0.5 second would 


12 (Byrnes). Latent perception time at 
1,800 miles per hour. Accommodation, being a 
smooth-muscle function, is slow. To glance from 
far distance to near requires indicated times and 
distances. 
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allow travel of 1,320 feet. Foveal perception 
requires 0.070 second (185 feet) and recog- 
nition, since the material is familiar, 0.800 
second (1,952 feet) (fig. 12). 

Then to look back again to distance: Re- 
action time, 0.175 second; eye movement, 
0.050 second; relaxation of accommodation, 
0.500 second (may vary 0.39 to 0.82), and 
foveal perception 0.070 second. 

This would give a total time from clear 
distance vision to read a dial with recognition 
and return to clear distance vision of about 
2.39 seconds, during which the plane would 
cover 6,336 feet. Actually some of these 
functions occur simultaneously so the time 
in a young individual will be shorter ; about 
1.5 seconds or a total distance of 3,960 feet. 

It is because of such problems that maxi- 
mum readability of instrument dials is neces- 
sary and has recently received so much study. 
The present effort to have all dials with 
pointers reading horizontally and forming a 
line when the aircraft is performing nor- 
mally is obviously justified. Time of accom- 
modation increases with age and may be 
doubled in a man aged 50 years as opposed 
to one aged 25 years. This fact is important 
when pilots are selected for these high-speed 
craft. 

In two aircraft approaching head-on the 
distance at which planes can be identified is 
important. Assume that the pilot has 20/15 
vision which enables him to discriminate a 
visual angle of 45 seconds of arc. An F-80 
fuselage will just fill this angle at a distance 
of four miles. The pilot may see a speck in 
the sky at distances greater than this but will 
be unable to discriminate its details more 
than four miles away. 

If both aircraft are flying 1,800 miles per 
hour, neither pilot will have more than four 
seconds from maximum point of recogni- 
tion to collision. Subtracted from this time 
must be that of the latent perceptual time 
mentioned above. In addition there is the 
problem of abruptly changing the course of a 
moving aircraft with its strong gravity forces. 
At these speeds then there will be almost no 


time for the use of offensive or defensive 
armament as we have known it in past wars. 

Recognition of unexpectedly seen objects 
may require more time and thus the aircraft 
would cover more distance than in examples 
given above. These latent perceptual times 
become important in flying supersonic craft. 
They are one of the good reasons for instal- 
lation of electronic devices which can react 
much faster than man to control the aircraft. 


ACCELERATION 


Angular accelerations occur in aerial 
movements such as a pull-out from a dive or 
‘na turn, In a pull-out from a dive the indi- 
vidual is forced down into his seat and may 
experience a force on the seat equivalent to 
many times his real weight. If this force is 
equivalent to four times his body weight, it 
is referred to as 4.0 g, or four times the pull 
of gravity. 

In straight and level flight there is a force 
of 1.0 g on the seat. Higher g forces produce 
their stresses throughout all the body tissues. 
At 7.5 g, for example, the blood has the 
weight of molten iron. 

Pull-out from a dive produces positive 
g (head-to-seat) force. In an outside loop 
negative g (seat-to-head) force is pro- 
duced. Physiologic effects are complex and 
are not primarily ophthalmologic in nature ; 
however, the symptoms which temporarily 
incapacitate the individual (blackout) are 
ophthalmologic. 

In head-to-seat forces (positive g) the 
blood is forced away from the head. When 
cerebral systolic pressure falls below 20 
mm. Hg, the retina becomes ischemic be- 
cause the intraocular pressure now exceeds 
the vascular pressure and it collapses the 
arterioles. This ischemia produces a reduc- 
tion first in the nasal field which then 
spreads entirely across the visual field un- 
til central vision is lost. 

The onset of this “graying out” can be 
noted by the average observer at about 3 to 
4 g. He “blacks out” on the average at about 
4to5g° 
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Anything which can be done to raise the 
vascular pressure in his eyes will increase 
his g tolerance. This can be done by suits 
exerting pressure on his legs and abdomen 


to reduce pooling of blood. Such suits can 
raise g tolerance in the average individual 
2.3 g above his nonprotected tolerance. 

Tolerance to g force can also be raised 
by shortening the heart-to-eye distance by 
crouching or by assuming the prone posi- 
tion. The prone position shortens the heart- 
to-eye level distance about one-half and in- 
creases tolerance to about 12 g. 

This visual phenomenon is a very lim- 
iting factor, then, in sharp turns in air- 
craft. Forces of 6.0 g will black out prac- 
tically every upright observer unless he is 
wearing a very good g suit. Turns which 
produce 6.0 g at various speeds were, 
therefore, computed to give an idea of the 
limiting effect which this phenomenon has on 
high speed flight. 

Turns of the following radius would each 
produce 6.0 g: 


250 m.p.h. 
500 m.p.h. 
750 m.p.h. 
1,000 m.p.h 
1,500 m.p.h. 
2,000 m.p-.h. 


686 feet 
2,740 feet 
6,170 feet 
11,132 feet 
25,074 feet 
44,530 feet 


Thus at a speed of 2,000 miles per hour 
the pilot could not turn a circle smaller 
than 18 miles in diameter and unless wear- 
ing a good protective suit or assuming a 
other than upright, would be 
blacked out all the way around the turn. 


position 


TEMPERATURE AT SUPERSONIC SPEEDS 


It has been estimated that an aircraft 
traveling at 2,000 m.p.h. would develop a 
surface temperature above 600°C. In order 
to operate such craft very efficient refrigera- 
tion apparatus would have to be used. In the 
event of failure of such refrigeration the 
eyes could withstand air of at least as high 
a temperature as a human can breathe, 
which is about 240°F. Individuals can with- 
stand such temperatures and function for 


about 15 minutes. Absolute limit of toler- 
ance at 240° is about 23 minutes.* 
HIGH SPEED ESCAPES 

Aircraft flying at very high speeds will 
be subject to mechanical failure. No ejec- 
tions of individuals from aircraft travelling 
at supersonic speeds have yet been reported. 
However, individuals have been subjected 
to air blasts of 530 miles per hour for short 
periods up to two seconds without damage to 
the eyes, and there have been escapes from 
aircraft at over 500 m.p.h.’ 

The human body free in air slows down 
to much lower speeds within a very short 
period of time. In these escapes the eyelids 
are forced open, but no resultant damage 
has occurred to the eyes. themselves. The 
exact point of tolerance has not been deter- 
mined, but it is probable that tearing of fa- 
cial tissues would occur at speeds much 
higher than 530 m.p.h.* At supersonic speeds 
individuals will probably require ejection in 
some type of protective capsule. 

OTHER VISUAL PROBLEMS 

All the visual problems of altitude—hy- 
poxia, dysbarism, and increased solar bright- 
ness—may be factors. These and others are 
not, however, problems of speed per se and 
will not be discussed here. 

Discussion 

Some of the visual problems of super- 
sonic speeds have been discussed. The op- 
tical effect of the shock wave and the effect 
of slanting surfaces on incident light have 
been pointed out. The effects of vibration 
on the eye and the effect of the delay in 
visual perception have been mentioned. The 
restricting visual effect of acceleration on 
the maneuverability of supersonic craft has 
been reviewed, Possible effects of tempera- 
ture and high speed escapes on the eyes 
have been pointed out. These will all be fac- 
tors relating to the use of the eyes in flying 
the very high speed aircraft of the future. 

United States Air Force, 

School of Aviation Medicine. 
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the area had commented on the frequency of 
“cataracts” among the natives of this village, 
but examination of several “cataract” cases 
revealed that the condition was corneal scar- 
ing and that it was probably due to phlyc- 


The second most serious public health 


problem among the Alaskan Eskimos and 


Indians, next to pulmonary tuberculosis, is 


the corneal scarring caused by phlyctenular 


keratoconjunctivitis. Preliminary observa- 
tions of this condition were begun in 1940 
when one of us (M. H. Fritz) established 
a practice devoted to ophthalmology and oto- 
laryngology in the largest city in southeast- 
ern Alaska, Ketchikan, which is near a large, 
self-sustaining colony of Indians. 

The general practitioners and others in 


* Consultant, United States Public Health Serv- 
ice, Anchorage, Alaska. 

* Special Consultant, United States Public Health 
Service, Anchorage, Alaska. Clinical Professor of 
Ophthalmology, Division of Ophthalmology, Uni- 
versity of California Medical School, San Fran- 
cisco, 


tenular keratoconjunctivitis. 

On the basis of clinical observation alone, 
the diet of these natives appeared to be ade- 
quate, but the incidence of pulmonary tu- 
berculosis was high and the general level of 
home sanitation and personal hygiene low. 
In the course of these preliminary observa- 
tions, it was found that irrigations, atropine, 
and hot compresses, followed by a mild anti- 
septic collyrium, would quickly abort acute 
attacks, but that nothing could be done to 
prevent recurrences or to reduce the size of 
a scar or cause it to disappear. After a few 
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months, the war interrupted these studies. 

In the summer of 1946 one of us (M. H. 
F.)' was in a position to make a careful 
clinical study of more than 400 natives of the 
Bering Sea-Arctic Slope region of Alaska. 
Corneal opacities were observed in 127 cases 
and were clearly attributable to phlyctenular 
keratoconjunctivitis. Of the more than 800 
eyes examined, 38 had a vision of less than 
20/70, and in 19 individuals the vision was 
less than 20/70 in the better eye. 

The disease was inactive in over 90 per- 
cent of the 127 cases with scars, and the 
activity in the remainder ranged from mild 
conjunctival irritation to severe keratocon- 
junctivitis with iridocyclitis. The scars in the 
cases of inactive disease varied from the 
faintest small nebulas, discoverable only with 
the Poser slitlamp and corneal microscope, to 
completely vascularized and opaque corneas 
with phthisis bulbi. 

Through the courtesty of Dr. Jack Fields, 
the ophthalmologist of a group’ sent out at 
that time by the American Medical Associa- 
tion to study medical conditions in Alaska, 
an eye that had undergone phthisis was ob- 
tained for study, and from Dr. F. M. Lang- 
sam, then physician-in-charge of the Alaska 
Native Service Hospital in Bethel, two active 
phlyctenules were obtained. These pathologic 
specimens were examined and reported upon 
by Dr. Michael J. Hogan. 

In the published report of this study’ it 
was suggested, because of the high incidence 
of associated staphylococcic infections, that 
the phlyctenular disease might be the result 
of sensitivity to the staphylococcus. Sensi- 
tivity to tuberculoprotein was considered the 
second most likely cause, and nutritional de- 
ficiency to be relatively unimportant. 

In the course of the current investigation 
these conclusions have already been modified 
and further modification is to be expected 
before the study is completed. 

Dr. Joseph D. Aronson® recently published 
a history of disease among the natives of 
Alaska. He refers to the earliest explorations 
of Alaska by the white man and records the 
observations made by the explorers them- 


selves, most of whom, of course, were non- 
medical men. Their records show a con- 
siderable degree of understanding of many 
fields of medicine, yet nowhere is there any 
reference to pathologic eye conditions. In 
reply to a special inquiry, Dr. Aronson made 
the following statement: “With reference 
to the occurrence of eye conditions mong the 
natives of Alaska, I do not recall a single 
reference in the literature to any gross 
lesions noted by different explorers.” 

The Alaskan Eskimos and Indians are 
at the present time passing through a period 
of transition from the tribal ways of an- 
tiquity to the modern ways of the white man. 
Their hygiene and housing, their knowledge 
of nutrition, and the medical and nursing 
care available to them are not yet of a very 
high order. Their general condition bears a 
marked resemblance to that of the Navajo 
Indians.* 

The seriousness of the phlyctenulosis prob- 
lem, which affects the ability of these people 
to acquire an education and to earn a live- 
lihood, made it possible to enlist the interest 
and help of the United States Public Health 
Service, the Alaska Department of Health, 
and the Alaska Native Service in a program 
of investigation. 

The site selected for the study was the 
Alaska Native Service School at Mount 
Edgecumbe, near Sitka. This is a large school 
with an enrollment of children varying in 
age from 2 to 19 years and drawn from 
settlements distributed widely throughout the 
entire territory. 

The study has been divided into two parts. 
The first part, reported herewith, is con- 
cerned with the incidence, characteristics, 
and effect on vision of corneal scarring due 
to phlyctenulosis. The second part, to be re- 
ported later, will deal with the etiology and 
treatment of the disease. 


CLINICAL CHARACTERISTICS OF PHLYCTEN- 
ULAR KERATOCONJUNCTIVITIS 
During July, 1949, 346 children at the 
Mount Edgecumbe School were studied 
grossly and with the Poser slitlamp for the 


i 
ge 
ar 
4 
* 


presence of active conjunctival, corneal, or 
lid-margin disease, and each cornea was ex- 
amined minutely for the presence of corneal 
scars suggestive or indicative of previous 
phlyctenular disease (fig. 1). Of these 346 
school children, 10 had active phlyctenulosis 
in which typical limbal phlyctenules were de- 
monstrable. Four other active cases, one at 
the orthopedic hospital and three at the tuber- 
culosis sanitarium, were also observed. All 
14 active cases showed scarring of one degree 
or another from previous attacks. 

In the 10 active school cases the pattern of 
vascularization and corneal opacification 
(figs. 2 to 12) was found to vary from 
visually insignificant peripheral scars and in- 
filtrates to central scars with total vasculari- 
zation and extensive visual loss. In these 
10 cases all of the classical conjunctival and 
corneal signs of phlyctenulosis, including 
limbal phlyctenules, phlyctenular pannus, 
shallow marginal and central ulcers, fascicu- 
lar keratitis, and deep infiltration, were 
exhibited, as follows: 


CASE REPORTS 


1. Case 1 (fig. 2) illustrates the corneal findings 
in the first patient of our series, a 15-year-old 
Eskimo girl from Nome whose first attack oc- 
curred at the age of five years and who had had 
multiple recurrences of activity. 

In this case were to be seen the irregular vas- 
cularization resulting from long-continued activity 
and the round scars from corneal ulcers. In the 
right eye, deep vessels extended into the cornea 
at the 10-o’clock position, indicating a focus of 
deep interstitial involvement. During the course of 
our study limbal phlyctenules were seen at the 8- 
o'clock position in the right eye and at the 5-o’clock 
position in the left eye. 

2. Case 3 (fig. 3) illustrates the corneal findings 
in a 19-year-old Eskimo school girl from Kotzebue 
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Fig. 1 (Fritz, Thygeson, and Durham). Kodachromes of severe cases of phlyctenulosis 
showing extensive corneal scars. 


who gave a history of recurrent attacks of ocular 
inflammation from early childhood. Her vision was 
reduced to 20/70 in each eye by central opacifica- 
tion, more marked in the left and accompanied by 
a relatively minor superficial vascularization. In 
the left eye were many deep vessels. At the time 
of our study this girl had an active limbal phlyc- 
tenule at the 4-o’clock position and multiple palpe- 
bral phlyctenules of the left upper lid, as illustrated 
in Figure 4. 

3. Case 8 (fig. 5) illustrates the corneal changes 
in an 18-year-old Indian girl from Sitka whose eye 
trouble began at the age of 13 years. Her vision 
was 20/30 in each eye and the pupillary areas were 


Fig. 2 (Fritz, Thygeson, and Durham). Sche- 
matic drawing to illustrate the extent of the corneal 
changes in Case 1, that of a 15-year-old Eskimo girl 
from Nome. 


Fig. 3 (Fritz, Thygeson, and Durham). Sche- 
matic drawing, Case 3, to illustrate the corneal 
changes in a 19-yéar-old Eskimo girl from 
Kotzebue. 
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Fig. 4 (Fritz, Thygeson, and Durham). Koda- 
chrome of left upper tarsal conjunctiva to demon- 
strate the occurrence of multiple conjunctival 
phlyctenules. 


Fig. 5 (Fritz, Thygeson, and Durham). Sche- 
matic drawing, Case 8, to illustrate the corneal 
changes in an 18-year-old Indian girl from Sitka. 


Fig. 6 (Fritz, Thygeson, and Durham). Sche- 
matic drawing, Case 11, to illustrate the extensive 
corneal changes in a 16-year-old Indian girl from 
Copper Center. 


clear, but she showed typical round marginal scars 
and vascularization from old marginal phlyctenules. 
This is the type of corneal opacification which 
could be confused with the kind resulting from 
recurrent catarrhal ulcers. This child had an active 
limbal phlyctenule in the left eye at the 5-o'clock 
position. 

4. Case 11 (fig. 6) illustrates the corneal changes 
in a 16-year-old Indian girl from Copper Center 


who had had recurrent eye inflammation since the 
age of six years. She showed unusually severe 
pannus with diffuse central opacification, more 
marked in the right eye whose corrected vision 
was reduced to 20/100. In the left eye, however, 
in spite of the opacification, a corrected vision of 
20/30 was obtained. 

The right eye in this case exemplifies the ex- 
treme visual damage that can result from recurrent 
phlyctenulosis. There were several active palpebral 
phlyctenules of the right upper lid, near the 
margin. 

5. Case 17 (fig. 7) illustrates the corneal find- 
ings in a 10-year-old Eskimo girl from Nome who 
gave a history of recurrently inflamed eyes of 
uncertain onset. She had an active limbal phlyc- 
tenule in the left eye at the 9-o’clock position and 
later developed a second isolated limbal lesion at 
the 4-o’clock position. 

The corneal changes were minimal, consisting in 
one infiltrate and an extension of limbal vessels at 
the 3-o’clock position in the right eye and at the 
9-o'clock position in the left. Except for the pres- 
ence of the phlyctenule, this lesion could have 
been confused with the ordinary marginal infiltrate 
commonly seen in the white population. 

6. Case 31 (fig. 8) illustrates the corneal find- 
ings in a 9-year-old Eskimo girl from Kake who 


Fig. 7 (Fritz, Thygeson, and Durham). Sche- 
matic drawing, Case 17, to illustrate the mild cor- 
neal changes in a 10-year-old Eskimo girl from 
Nome. 


Fig. 8 (Fritz, Thygeson, and Durham). Sche- 
matic drawing, Case 31, to illustrate the corneal find- 
ings in a nine-year-old Eskimo girl from Kake. 
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gave a history of recurrent eye disease of several 
years’ duration. She had a corrected vision of : 
R.E., 20/50; L.E., 20/40, and showed two active 
limbal phlyctenules at the 7- and 8-o’clock positions 
in the left eye. 

The right eye, which was quiet, showed deep 
opacification of the pupillary area with deep ves- 
sels, simulating an old syphilitic interstitial kera- 
titis. The left cornea, on the other hand, showed 
the cicatricial remains of an old healed fascicular 
ulcer which passed across the cornea from the 7- 
to 2-o’clock positions. The cornea also showed two 
round but deep scars just eccentric to the pupil, 
one of them accompanied by deep vascularization. 

7. Case 41 (fig. 9) illustrates the eyes of an 11- 
year-old Eskimo girl from Tyonek who gave a 
history of onset of ocular inflammation three years 


Fig. 9 (Fritz, Thygeson, and Durham). Sche- 
matic drawing, Case 41, to illustrate the corneal 
changes in an 11-year-old Eskimo girl from Tyonek. 


previously. Her vision was 20/25 in each eye but 
the left cornea showed the scars of a fascicular 
ulcer which had traversed the pupillary area. The 
right eye showed no corneal scarring but there 
were five active limbal phlyctenules nasally. 

8. Case 52 (fig. 10) illustrates the changes in 
a 10-year-old Indian boy from Pilot Point who 
gave no history of previous eye disease. He had 
a clear right cornea with three active phlyctenules 
from the 3- to 5-o’clock positions. 

The left cornea was grossly clear but, with the 
slitlamp, old collapsed vessels from fascicular kera- 
titis were seen to run from the 1-o'clock position 
across the pupil toward the 7-o'clock position. The 
corrected vision was 20/20 in each eye, however. 

9. Case 97 (fig. 11) illustrates the eyes of a 16- 
year-old Eskimo girl from Nome who stated that 
she had had her first attack of eye inflammation 
at about five years of age. She had a corrected 
vision of: R.E., 20/70; L.E., 20/50. The right 
cornea was quiet but the left cornea showed two 
active marginal corneal phlyctenules which 
ulcerated and healed during the course of our 
study. 

It was noteworthy that, although the right cornea 
showed eight round scars, the vascularization was 
minimal ; the left cornea, on the other hand, showed 


Fig. 10 (Fritz, Thygeson, and Durham). Sche- 
matic drawing, Case 52, to illustrate the corneal 
changes in a 10-year-old Indian boy from Pilot 
Point. 


Fig. 11 (Fritz, Thygeson, and Durham). Sche- 
matic drawing, Case 97, to illustrate the corneal 
changes in a 16-year-old Eskimo girl from Nome. 


Fig. 12 (Fritz, Thygeson, and Durham). Sche- 
matic drawing, Case 105, to illustrate the corneal 
changes in an 11-year-old Indian girl from Pilot 
Point. 


a definite though incomplete phlyctenular pannus, 
with a leash of deep vessels at the 8-o'clock posi- 
tion. This eye was an excellent illustration of a 
phlyctenular pannus in process of formation. 

10. Case 105 (fig. 12) illustrates the eyes of an 
11-year-old Indian girl from Pilot Point with a 
history of recurrent attacks of inflamed eyes of 
many years’ duration. She had a corrected vision 


of: R.E., 20/70; L.E., 20/20. 
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When first seen, both eyes were inactive but 
during the period of our study the right eye de- 
veloped mild activity, manifested by a circumcor- 
neal flush and several marginal infiltrates. No 
limbal phlyctenules were seen. The right eye il- 
lustrates especially well the round or oval scars 
left by corneal phlyctenules and their occasional 
occurrence in the pupillary area. It also showed a 
marginal scar left by a limbal phlyctenule which 
had encroached on the cornea. 


CoM MENT 


In this small series of cases of active 
phlyctenulosis with corneal scarring, the 
pleomorphism of the changes was one of 
their most striking features. The most char- 
acteristic late changes of the disease seemed 
to be: (1) An irregular pannus formation, 
(2) round superficial scars, and (3) vascu- 
larized narrow scars from fascicular kera- 
titis. Diffuse scarring and interstitial vascu- 
larization also occurred, however. 

-While phlyctenular keratitis could not be 
said to produce an absolutely pathognomonic 
picture, it was sufficiently characteristic to 
be readily differentiable, in most cases, from 
herpes corneae, trachomatous keratitis, in- 
terstitial keratitis, disciform keratitis, 
rosacea keratitis, and so forth. 

Perhaps the most difficult problem in dif- 
ferentiation would be in connection with 
recurrent staphylococcic keratoconjunctivitis 
in which repeated marginal infiltrates and 
ulcers eventually lead to extensive pannus 
formation. The relative sparing of the 
pupillary area in the staphylococcic disease 
is a valuable differential point, however. It 
is essentially a disease of adults, moreover, 
and was therefore not a diagnostic problem 
in this study. 

In the series of 346 children, corneal scars 
were observed in 149 cases. For the most 
part the corneal changes in these children 
differed in no essential way from the pattern 
of phlyctenular disease observed in the 
active cases. In fact, scarring believed not to 
be due to phlyctenulosis was seen in only 
six cases. In these the cicatrization appeared 
to be a result of trauma of one kind or 
another. 

There was only one possible or suspicious 
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case of trachomatous scarring, and none of 
scarring due to herpes simplex virus infec- 
tion. No instance of syphilitic or other inter- 
stitial keratitis was recognized, and no in- 
stance of scarring due to trichiasis or ex- 
posure keratitis. 

It is our belief, therefore, that among the 
346 children, previous phlyctenulosis was 
responsible for corneal scarring in 143 cases. 
The scars were bilateral in 112 cases and 
unilateral in 31. Scars involving the pupil- 
lary area were noted in 164 of a possible 255 
eyes with scarring. It was in these eyes with 
central scarring that the visual damage in- 
cident to phlyctenulosis occurred. Figure 
1 is illustrative of the more severe cases. 


VISUAL ACUITY IN PHLYCTENULAR 
KERATOCON J UNCTIVITIS 

All cases with corneal scarring were re- 
fracted to determine corrected vision. In the 
143 cases (286 eyes) there were 27 eyes 
with a vision of 20/40 or less, 22 eyes with 
a vision of 20/70 or less, and nine eyes with 
a vision of 20/200 or less. The visual loss in 
these eyes appeared to be due to corneal 
cicatrization in all but four eyes. One of the 
latter displayed an optic atrophy of unknown 
cause, one an extensive choroiditis, and two 
an amblyopia ex anopsia (one from high 
refractive error and the other from a con- 
vergent strabismus ). 

In the eyes with clear pupillary areas but 
with peripheral scarring, the corrected vision 
was 20/40 or less in only one of 57 cases. 
This one eye had a vision of 12/400 which 
was due to amblyopia ex anopsia secondary 
to convergent strabismus. 

Table 1 compares the uncorrected visual 
acuity of the two eyes of 100 children with 
phlyctenulosis with the visual acuity of the 
two eyes of 100 normal children. A signifi- 
cant difference can be seen to exist. 


Our study indicates that there is an ex- 
traordinarily high incidence of corneal scar- 
ring among Eskimo and Indian school 
children in Alaska, and that the corneal 


= 
“Gs 
ef 
‘ 
M 
| 
= 
y ig 
‘ tae 
— 
f 


PHLYCTENULAR KERATOCONJUNCTIVITIS 


scarring is due in the great majority of 
instances to phlyctenulosis. Few other causes 
of corneal scarring in these children were 
discovered, and no cases were seen which 
were believed to be due to epiblepharon as 
was suggested by Mould.® 

Anatomically, however, epiblepharon was 
a feature of interest. In the presence of any 
swelling of either lid, whatever its cause, 
there was a very marked tendency for a 
temporary entropion of the lower lid to oc- 
cur. This, in some cases, caused the cilia to 
rub against the cornea. It seemed possible 
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in which the phlyctenules involved not only 
the bulbar conjunctiva near the limbus but 
the palpebral conjunctiva as well. None of 
us had ever seen this localization of the 
disease before although it is described in 
current textbooks. 

The evolution of the conjunctival phlyc- 
tenules (fig. 4) appeared to differ in no way 
from the evolution of phlyctenules at the 
limbus, and no scars were left on healing, 
which took place while the children were still 
under daily observation. 

Most textbooks on ophthalmology state 


TABLE 1 
COMPARISON OF VISUAL ACUITY OF CHILDREN WITH PHLYCTENULOSIS AND OF NORMAL CHILDREN 


Visual acuity (uncorrected) of 200 individual eyes of Indian and Eskimo Children with 
active and inactive phlyctenulosis 


Abo' 


% Above 
20/40 


1 14 14 117 200 


Visual acuity (uncorrected) of 200 individual eyes of Indian and Eskimo children without 
evidence 


of past or present phlyctenulosis 


C.F. 20/400 20/200 20/100 20/80 20/70 
0 0 2 9 0 5 


Above % Above 
20/40 
200 §=80.5% 


that an aggravation of an already existing 
keratitis could be produced by this form of 
trichiasis, but no evidence was uncovered 
which would indicate that the condition 
could be responsible in itself for corneal 
scarring. 

The phlyctenulosis in Alaska presented an 
extremely wide range of corneal changes. 
These were in general more severe than any 
of us had been accustomed to seeing in 
phlyctenulosis in the United States where 
the disease has apparently become progres- 
sively milder and less frequent, coincidental- 
ly with progress in the control of tuber- 
culosis. 

The most characteristic late corneal lesions 
seemed to consist of round or oval scars, 
narrow vascularized scars from old fascicu- 
lar ulcers, and an irregular pannus, with 
vascularization most extensive inferiorly. 
Diffuse cicatrization and deep vasculariza- 
tion were also seen, however. 

Of special interest were two active cases 


that phlycteriulosis occurs most frequently 
in the preschool child, Our findings were in 
general confirmatory although it was appar- 
ent that the disease also develops in older 
children and in adults. Most inactive cases 
with corneal scarring gave a history of red 
eyes before school age, but of the nine school 
children with active disease actually observed 
in the course of this study, the two youngest 
were 10 years of age, the two oldest were 
aged 18 and 19 years, respectively, and the 
child with the most persistent activity was 
aged 15 years. 

The distribution of cases between boys 
and girls was interesting. In almost all other 
reported series the incidence has been higher 
in females than in males. Sorsby* stated in 
his 1942 monograph on the disease that the 
ratio was about three to two. In our entire 
series of 143 cases, 80 (56 percent) were 
girls and 63 were boys, but 9 of the 10 active 
cases were girls. 

Coincident blepharitis has been observed 
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in a very high percentage of cases of active 
phlyctenulosis in children in the United 
States but was not so striking a feature of 
the 10 active cases among the Alaskan 
schoolchildren. Five of them did have gross 
blepharitis but, on the other hand, the five 
children in the series with extremely severe 
blepharitis showed no evidence of active 
phlyctenulosis at the time of examination. 

Trachoma, which is so important a disease 
among the Indians of southwestern United 
States, has never been a problem in Alaska. 
In this series only one child had lesions sug- 
gestive of the disease: a pannus of the right 
eye with trachomalike distribution of the 
vessels, that is, symmetrically more extensive 
above than below. 

In the left eye, however, there was no pan- 
nus and a single round scar was to be seen 
near the limbus at the 4-o’clock position. 
There was no conjunctival scarring but both 
upper lids showed numerous follicles at the 
upper border of the tarsi, not encroaching 
on the tarsal plates. The follicles were hard, 
unlike the gelatinous follicles so character- 
istic of trachoma. 

Scrapings from both eyes failed to show 
inclusion bodies. It seems more than likely, 
therefore, that this case was phlyctenular 
rather than trachomatous, with an atypical 
phlyctenular pannus in the right eye. 

In our opinion phlyctenular keratitis con- 
stitutes the major eye problem among the 
children of Alaska. No section of the terri- 
tory seems to be free from it, moreover. The 
children in this series were drawn from all 
sections and this confirms the observation 


the course of field studies 


made in 
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SUMMARY AND CONCLUSIONS 


1. A group of 346 Alaskan Eskimo and 
Indian children at the Mount Edgecumbe 
Native School near Sitka, Alaska, were 
studied for the presence of active or healed 
phlyctenulosis. There were 10 children with 
active phlyctenular disease and 143 children 
with corneal evidence of old phlyctenular 
disease. 

2. The character of the corneal vasculari- 
zation and cicatrization was found to vary 
from small punctate peripheral scars to 
dense central opacification and pannus, A 
definite relationship between low visual 
acuity and central corneal scarring and vas- 
cularization was noted, a corrected vision of 
less than 20/200 being recorded in some of 
the more severe cases. 

3. It is concluded that phlyctenular kerato- 
conjunctivitis was the major cause of visual 
disability among the native children of this 
school whose enrollment was drawn from all 
parts of Alaska. 

4. A second part of this study, dealing 
with etiology, is to follow. 
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PSYCHOGENIC CHANGES IN THE FIELD OF VISION 
ASSOCIATED WITH TUMORS OF THE FRONTAL LOBE OF THE BRAIN 


Louis J. Gocera,* M.D. 
Lincoln, Nebraska 
AND 
C. Rucker,’ M.D. 
Rochester, Minnesota 


It is a well-recognized fact that defects 
in the field of vision may be caused by psy- 
chogenic factors. In these cases it is pre- 
sumed that no organic involvement of the 
visual pathways exists, but rather that the 
functional efficiency and symbolic meaning 
of the neurologic stimuli have been lost. 

The most common of the psychogenically 
determined field defects are those of con- 
centric contraction and spiraling. Bizarre and 
unusual field defects are recognized as being 
characteristic of a poorly adjusted person. To 
assume, however, that a patient showing such 
deficiency is not also suffering from an 
organic neurologic lesion may be frought 
with error, for the apparently psychogeni- 
cally determined defect may be superimposed 
on a neoplastic or vascular disease process. 

Patients who have tumors involving a 
frontal lobe of the brain may exhibit fields 
of vision which are contracted or which 
spiral on the tangent screen. Whether this 
effect may be due to impairment of cerebra- 
tion or whether it may be a result of physical 
discomfort and consequent inattention may 
be difficult to assess in the individual case. 

The possibility that these field changes are 
secondary to physiologic interruption of some 
visual association pathway must also be con- 
sidered, for contracted fields may be re- 
stored to normalcy with the evacuation of a 
frontal cyst or removal of a tumor of a 
frontal lobe. Again, however, this filling out 
of the fields may simply be an expression of 
the heightened responses consequent to relief 
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from annoying symptoms after removal of 
the offending lesion. 

The presence of choked discs and positive 
neurologic and electro-encephalographic find- 
ings points to a cerebral lesion as the under- 
lying cause of a supposedly purely psycho- 
genic field defect. Unfortunately, these help- 
ful aids are not always present. 

Of the more than 1,000 patients who had 
tumors of a frontal lobe verified surgically 
at the Mayo Clinic, approximately 500 had 
field studies performed. Of this group, 18, 
or about three percent of the total examined, 
had visual fields of a so-called functional 
type. In 15 instances the fields were con- 
tracted concentrically and in two cases a 
fatigue spiral appeared. In the remaining 
case the patient described a ring type of 
scotoma. 

Fifteen of the 18 patients complained of 
headaches of varying descriptions and most 
also had some of the neuropsychiatric symp- 
toms usually associated with tumor of a 
frontal lobe. Edema of the optic discs was 
observed in 14 instances and objective path- 
ologic neurologic signs were recognized in 
11. Hence, in the majority of cases, the 
symptomatology and the findings were ade- 
quate to justify air studies or exploration. 

One patient whose visual fields were con- 
tracted concentrically and whose encephalo- 
graphic and ventriculographic studies were 
interpreted as being normal was found to 
have a frontal tumor on necropsy one year 
later. 

In a few cases, narrowing of the fields 
of vision was a presenting symptom. 

After surgical operation, visual fields were 
restored to normal within a few days in some 
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tumors of a frontal lobe and the restoration 
which may occur after operation. 


instances but in Others longer periods were 
required. Some patients failed to show im- 
provement, and in one case the fields con- 
tracted after aspiration of a frontal cyst. 

The nature of the operative procedure 


Case 1. A man, aged 29 years, had noted weak- 
ness of his left arm and leg for a period of six 
months. During this same time he had suffered 
from severe, generalized, throbbing headaches. In 
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Fig.’! (Gogela and Rucker). (a) Fields reduced 
to small isles of central vision with all test objects. 
(b) Nermal fields three months after subtotal re- 
moval wf astrocytoma of right frontal lobe. 


performed appeared to have little bearing 
on any subsequent change in the fields. In 
some {nstances mere decompression was as 
effect've as subtotal removal of a tumor in 
restoration of fields to normal size. On the 
other hand, extensive removal of a tumor in 
some cases failed to effect improvement in 
vision: 


REPORT OF CASES 


The following cases illustrate the types of 
psychegenic field defects encountered with 


Fig. 2 (Gogela and Rucker). (a) Moderate gen- 
eralized contraction of visual fields. (6) Improve- 
ment following a simple decompression type of 
operation for a malignant glioma of the left 
frontal lobe. 


addition, he had become aware of impairment of 
his vision and of intermittent tingling in the left 
side of his body. 

Neurologic examination disclosed slight objec- 
tive weakness of his left upper extremity, mild 
exaggeration of the deep reflexes on the left, and 
a left extensor type of plantar response. Central 
visual acuity was normal. 

Ophthalmoscopic examination revealed bilateral 
papilledema of four diopters’ elevation. Mapping 
of the fields of vision on the tangent screen dis- 
closed them to be reduced to small isles of central 
vision with large and small test objects (fig. 1—a). 
It was felt that if a visual field defect due to in- 
volvement of the geniculocalcarine tract was pres- 
ent, it was masked by the psychogenic overlay. 

A cystic astrocytoma was encountered in the 
right frontal area and was resected subtotally at 
surgical operation. When reéxamined three months 
later, the fields of vision were found to have been 
restored to normal (fig. 1—b) and the patient was 
free of his former symptoms. 
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TUMORS OF THE FRONTAL LOBE 


Case 2. A similar, but less extensive, type of 
field defect was found in the case of a man, aged 
36 years, who had been complaining of fatigue, 
irritability, mild aphasia, and left-sided headaches 
over a period of approximately six weeks. 

Objectively, the results of neurologic examina- 


Fig. 4 (Gogela and Rucker). Neurasthenic spiral 
type of field occurring in a man, aged 42 years, 
with an astrocytoma of the right frontal lobe. 


Case 3. A woman, aged 44 years, had been com- 
plaining of an unexplained lethargy and dull head- 
aches over the vertex for a period of two years. 
Members of the family noted that her memory 
had been failing recently. 

Neurologic examination disclosed unsteadiness of 
gait and a dorsal response on plantar stimulation 
on the right. Roentgenography of the head re- 
vealed enlargement of the sella turcica with de- 


Fig. 3 (Gogela and Rucker). (a) Moderate con- 
traction of the field of vision of the right eye. (b) 
Normal fields one year after subtotal removal of 
a glioma of the left frontal lobe. 


tion were entirely negative. Visual acuity was re- 
corded as 6/6 bilaterally. The perimetric fields were 

found to be moderately contracted (fig. 2—a). a 
However, with the finding of papilledema of one 
diopter elevation in the right eye and three diop- 
ters in the left, the presence of an expanding in- 
tracranial lesion was considered very likely. 

A biopsy specimen taken in the left frontal area 
disclosed the lesion to be an extremely malignant 
glioma, It was felt that a simple decompression 
type of operation and subsequent roentgen therapy 
was a desirable therapeutic compromise and con- 
sequently no attempt was made at removal of the 
tumor. At the time of reéxamination two months 
later the patient had no headaches and his peri- 
metric fields (fig. 2—b) were normal in size. 


Vv. 0. D.: 


In the following instance, a contracted 
rimetric field was found on testing one eye. _, Fig. 5 (Gogela and Rucker). (a) A psychogenic 
a ‘ cory ring type of visual field defect. (6) Improvement 


The visual field of the ciher eye was normal after resection of a sarcoma of the right frontal 
in all meridians. lobe. 
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struction of its floor and the posterior clinoid proc- 
esses. There was bilateral papilledema of one 
diopter elevation. 

On perimetric testing the visual field of the right 
eye was found to be moderately contracted in all 
meridians (fig. 3—a). The field of the left eye was 
normal, A few days after subtotal removal of a 
glioma of the left frontal lobe this same change in 
the fields was present. However, when the exami- 
nation was repeated a year later, the right eye had 
regained its full periphery (fig. 3—d). 


The following case illustrates the so-called 
neurasthenic type of field defect. 


Case 4. A man, aged 42 years, had had a convul- 
sive disorder for more than two years character- 
ized by periods of momentary confusion and 
drowsiness and the perception of unpleasant odors 
which were nonexistent. The movement of his left 
arm and left leg was thought to be somewhat 
slowed on neurologic testing. The ocular fundi and 
visual acuity were normal. 

Fields of vision on the tangent screen were nor- 
mal on preliminary exploration with the one-mm. 
target. However, the patient fatigued quickly and 
soon presented a spiral type of field with a two- 
mm. target (fig. 4). In addition, marked suggesti- 
bility of the patient was demonstrated by the abil- 
ity of the examiner to trace a blindspot in the 
nasal half of the field of his right eye by intimat- 
ing its presence. The electro-encephalographic 
tracing disclosed a delta focus in the right frontal 
area, A cystic gemistocytic type of astrocytoma of 
the right frontal lobe was resected subsequently. 


The visual field illustrated in Figure 5—a 
was considered psychogenic in origin in- 
asmuch as there was no other satisfactory 
explanation of its presence. 


Case 5. A man, aged 56 years, gave a history of 
having had generalized convulsions and impair- 
ment of memory for a period of nine months. More 
recently he had been noting constant headaches 
over the right frontal area. His relatives remarked 
that he was much more complacent than he had 
been formerly. The left extremities were found to 
be weaker than the right. A Babinski response was 
present on the left. 

Ophthalmoscopic examination disclosed the fundi 
to be essentially normal. Visual acuity was good. 
On plotting the fields of vision, ring scotomas of 
the type usually encountered in the presence of 
retinitis pigmentosa were mapped (fig. 5—a). 

Since no retinal lesion was present and since 
the boundaries of the defects had a tendency to 
vary on repeated testing, the examiner felt that 
the field changes should be considered psychogenic 
in origin. It was suggested that a tumor of the 
frontal lobe might be responsible for the syndrome 
that the patient presented. The electro-encephalo- 
gram disclosed a delta focus over the right fronto- 
temporal area. 


At surgical operation a cystic perivascular type 
of sarcoma of the right frontal lobe was evacuated 
and resected. When the fields of vision were re- 
tested a year later the scotomas were still present 
but were found to have diminished in size (fig. 
5—d). 


COMMENT 


In none of the 18 cases cited in this series 
was there any evidence that the lesion dis- 
rupted the flow of nervous impulses through 
the optic nerves, the optic tracts, or the geni- 
culocalearine pathway. Nor could papil- 
ledema be a causative factor, inasmuch as 
field changes were sometimes present in the 
absence of chocked discs. Moreover, in some 
instances the visual fields regained normal 
fullness while papilledema was still present 
after surgical operation. 

Although it is true that only a compara- 
tively small group of patients with tumors 
involving the frontal lobe of the brain have 
been found to have visual field changes of a 
psychogenic type, the presence of such 
changes should always suggest the possibility 
of an organic disturbance of the frontal lobe. 
At any rate, a psychogenic type of defect in 
the visual field does not eliminate the possi- 
bility of a cerebral lesion. When such changes 
are encountered they should not be regarded 
lightly nor dismissed hastily. 


SuM MARY 


Approximately three-percent of patients 
with tumors involving a frontal lobe of the 
brain present visual field changes of a psy- 
chogenic type. Usually, these consist of a 
generalized contraction of the field or of a 
spiraling effect. 

Restoration of the visual field to normalcy 
may follow resection of the tumor or a simple 
decompression type of operation. 

The possibility of the presence of an or- 
ganic lesion should always be considered 
when psychogenic field defects are encount- 
ered. Such field changes should not be re- 
garded as proof that a visual disturbance is 
entirely functional. 

1318 Sharp Building (8). 

Mayo Clinic. 
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Erythema exudativum multiforme is an 
acute inflammatory skin disease of uncertain 
etiology, benign nature, and short course. 
It is characterized by attacks of fever with 
constitutional disturbances, a polymorphous, 
symmetrically distributed cutaneous erup- 
tion, and, in many cases, extensive involve- 
ment of the mucous membranes, including 
the mucous membrane of the eye. The name 
under which the disease is now known, ery- 
thema exudativum multiforme, was proposed 
by Hebra' in 1876. In 1925, Baader*® sug- 
gested the name dermostomatitis but it has 
not been generally accepted. 

The etiology of the disease is not known. 
It has been observed in the course of typhoid 
fever, rheumatic fever, diphtheria, syphilis, 
tuberculosis, cholera, pneumonia, leprosy, 
malaria, and trypanosomiasis, Like every- 
thing else of uncertain etiology, it has been 
linked with focal infection, with vitamin 
deficiency, and with allergic states. 

Anderson® believes it to be related to 
herpes simplex. Grossmann‘ implicates the 
organisms of Vincent’s angina. Kove® sug- 
gests that erythema exudativum multiforme 
may well be a virus infection and explains 
the clinical phenomena as toxic manifesta- 
tions. Although no proof exists for it, the 
latter suggestion seems the most reasonable. 

The first reference in the literature to the 
ocular complications of erythema multi- 
forme was apparently in 1822, when Alibert 
and Bazin* noted that patients suffering from 
the disease sometimes presented a conjunc- 
tivitis, 

In 1852, Rigler’ gave the first detailed 
description of this type of ocular involve- 
ment. In 1876, Fuchs* described a case of 


*From the Department of Ophthalmology, 
Tulane University School of Medicine, and Charity 
Hospital of Louisiana. 
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with ocular involvement which he termed 
herpes iris conjunctivae. In 1917, Feissinger 
and Rendu® described a syndrome character- 
ized by vesicular eruption of the skin of the 
limbs with inflammation of all the external 
mucous membranes, This syndrome was later 
referred to as ectodermose erosive pluriori- 
ficielle. 

In 1922, Stevens and Johnson” reported 
two cases occurring in children in the United 
States, in the belief that this was a new 
clinical entity. 

Since the case reports of Stevens and 
Johnson, the terms Stevens-Johnson syn- 
drome and Stevens-Johnson disease have 
been used in this country in referring to 
cases of erythema exudativum multiforme 
with severe ocular complications. A few 
authors (Kove,® Sneddon," Murray") be- 
lieve this syndrome to be a separate clinical 
entity, unrelated to the skin disease. 

Lever,"* however, considers that severe or 
predominant involvement of the mucous 
membranes, including the eye, is merely one 
of the varied manifestations of the systemic 
disease. This view is supported by a number 
of the more recent writers. 

We share this concept and concur with 
the Commission on Acute Respiratory Dis- 
eases** which states that the term Stevens- 
Johnson syndrome or disease has no historic 
justification. For this reason, and because the 
term serves merely to obscure the nature of 
the condition, we would recommend that it 
be abandoned. 

INCIDENCE 

There is no characteristic geographic dis- 
tribution of erythema exudativum multi- 
forme. Gilbert and Hing" state that all of 
the case reports with ocular complications 
seem to have come from the United States 
but his view is not supported by other 
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authors. Wentz and Seiple’® found the syn- 
drome more common in Europe, Italy, the 
Balkan States and Turkey, and a number of 
cases have appeared in England. 

At Charity Hospital of Louisiana in New 
Orleans, during the seven-year period end- 
ing May 31, 1949, 47 patients with the sys- 
temic disease were hospitalized in a total of 
336,024 hospital admissions. 

It has been stated (Nellen,’’ Gilbert and 
Hing’®) that erythema exudativum multi- 
forme is a disease of children. As the num- 
ber of reported cases increases, however, it 
becomes apparent that adults also are af- 
fected. A reasonably complete review of the 
literature reveals cases in which the ages 
vary from 22 months to 56 years. The ma- 
jority of cases seem to lie in the age group, 
15 to 40 years. 

With the exception of seven cases re- 
ported by Jones, Talbot, and King,"* Rich- 
and Romaine,'® Ageloff,??  Folk,”' 
Stark,** and Wolff,”* all cases have occurred 
in males. Three of our own five cases ap- 
peared in females. 

With the exception of the case reported 
by Weisberg and Rosen* all of the reported 
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cases have occurred in the white race. Four 
cases in our series occurred in Negroes, 
PATHOLOGIC PROCESS 

The changes in the skin in erythema exu- 
dativum multiforme are those of an acute 
localized inflammation. The process, which 
is confined almost entirely to the papillary 
layer, is characterized by vascular dilatation, 
perivascular cellular infiltration, immigra- 
tion of leukocytes and red cells, and edema 
of the cutis. When vesicles are formed, the 
entire epidermis is lifted from the papillary 
body. 

Histologic sections of involved conjunc- 
tiva show a chronic, severe, nonspecific in- 
flammatory (Weisberg and 
Rosen). 


reaction 


CLINICAL PICTURE 
Because it is impossible to discuss the 
ocular complications of erythema multiforme 
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except against the background of the caus- 
ative disease, something must be said about 
the general clinical picture and the diagnosis 
before passing on to the purely ocular mani- 
festations. 

The disease is usually introduced by fever, 
headache, general toxicity, and, occasionally, 
prostration, which appears only in the more 
severe cases, The intensity of these symp- 
toms is variable. Regional lymph nodes are 
commonly enlarged, especially in the cer- 
vical region. 

Simultaneously with the onset, or within 
24 to 72 hours of the onset, a cutaneous 
eruption appears. The lesions are of two 
types, erythematopapular and_vesiculobul- 
lous. 

In the former variety, constitutional symp- 
toms are less severe and involvement of the 
mucous membranes is less common. In the 
latter type, constitutional symptoms are more 
severe and mucous membrane involvement 
is more common. The 
metrically distributed, with a predilection for 
the face, arms, legs, and dorsal surfaces of 
the hands and feet. The scalp is usually 
spared. 

The mucous membranes of the body may 
be involved to a variable degree. The oral 
and nasal cavities are usually affected, in- 
volvement taking the form of a vesicular 
eruption which causes the patient great dis- 


lesions are sym- 


comfort. The lesions may spread to the lar- 
ynx and pharynx. A purulent otitis media 
has been described by Ageloff®? and Ginan- 
des.** 

The Commission on Acute Respiratory 
Diseases“* has drawn attention to the pul- 
monary complications in which the trachea, 
bronchi, and bronchioles may become in- 
volved. Vesicular lesions may be found in 
the region of the anus and the vagina and 
on the glans penis. Several cases of external 
urethritis have been reported. 

The systemic disease appears to be self- 
limited. Resolution begins before the third 
week and is usually complete by the sixth. 
In contrast to the other lesions, however, 
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those of the conjunctiva, with their sequelae, 
can persist for many years. 


DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 


The diagnosis of erythema exudativum 
multiforme depends upon the abrupt onset 
with fever, the type and distribution of the 
cutaneous eruption, the frequent involvement 
of the mucous membranes, and the relatively 
benign and self-limited nature of the disease. 

The ocular lesions are not characteristic, 
being similar to those accompanying a num- 
ber of other diseases of the skin. The lab- 
oratory picture is not consistent, although 
most authors report a slight to moderate 
leukocytosis, an anemia, and an increase in 
the sedimentation rate. Goldfarb describes 
an increase in eosinophils while Weisberg 
and Rosen* claim that the monocyte count 
is increased. 

This disease must be distinguished from 
other diseases of the skin in which ocular 
complications occur. Among these are pem- 
phigus vulgaris, erythema nodosum, derma- 
titis herpetiformis, epidermolysis bullosum, 
and eruptions due to drugs. 

Some of the acute exanthemas, such as 
varicella, variola, vaccinia, and hemorrhagic 
measles, may produce similar lesions. Agran- 
ulocytic angina, Vincent’s angina, diph- 
theria, and foot-and-mouth disease may also 
simulate the condition. 

Occasionally recurrent aphthous ulceration 
of the oral mucous*membrane and genitals 
associated with recurrent hypopyon iritis 
(Behcet’s syndrome) must be differentiated 
(Katzenellenbogen”’ ). 


OCULAR COMPLICATIONS 


There seems to be some difference of 
opinion regarding the incidence of ocular 
complications in erythema exudativum mul- 
tiforme. Diiring,** in a review of 122 cases 
in 1896, stated that the eye was involved to 
some degree in 75 percent of all cases, Our 
findings differ. In a review of the 47 cases 
admitted to the Charity Hospital of Louisi- 
ana at New Orleans in the seven-year period 
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mentioned, some reference to ocular involve- 
ment was found in 11 cases. 

The conjunctiva is the ocular structure 
most often implicated. The involvement usu- 
ally takes the form of a catarrhal conjunc- 
tivitis which clears without sequelae. It is 
often so benign that it seldom attracts much 
attention. The purulent form of conjuncti- 
vitis which has been reported frequently also 
usually clears without sequelae, although in 
the more acute cases the cornea may become 
secondarily involved. 

The most serious form of conjunctival 
involvement is a pseudomembranous con- 
junctivitis, with widespread necrosis of the 
epithelium and subsequent cicatrization, 
which usually leads to symblepharon. Wolff** 
describes a case with ultimate entropion and 
trichiasis, Grossmann,* and Richards and 
Romaine’ describe cases terminating in con- 
junctivitis sicca, and Grove and Meisen- 
helder,?® a case complicated by occlusion of 
the lacrimal puncta. 

The cornea may become affected during 
the course of a purulent or a pseudomem- 
branous conjunctivitis or later during the 
stage of cicatrization of the conjunctiva. 
Ulceration may be superficial or deep, and 
an annular corneal abscess occasionally ap- 
pears. These corneal lesions may result in 
varying degrees of corneal scarring, with or 
without ectasia, or may go on to perforation, 
endophthalmitis, and phthisis bulbi. 

In only one of our cases was involvement 
of the cornea observed. In it, central super- 
ficial haziness with deep peripheral annular 
ulceration and abscess formation developed 
in both eyes. The end-result was marked 
thinning of the corneas at the periphery and 
superficial scarring in the central areas, 


TREATMENT 


Penicillin alone or combined with a sul- 
fonamide seems to be the treatment of choice 
for the systemic disease, although in many 
cases it seems to have had little beneficial 
effect. Vitamin preparations, especially the 
B complex or vitamin C, have been ad- 
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vocated. Weisberg and Rosen* recommend 
nicotinic acid in doses of 100 mg. four times 
per day. Anderson® advises repeated vaccina- 
tions with smallpox vaccine. Grossmann‘ 
uses calcium gluconate. 

None of these general measures seem to 
have much effect upon the eyes. In the acute 
stage of ocular involvement, irrigations of 
the conjunctival sac, hot compresses, and 
instillations of sulfathiazole or penicillin may 
be of some value. 

If the cornea is involved, the use of at- 
ropine is indicated. In one of our cases with 
bilateral annular corneal ulceration, super- 
ficial X-ray therapy seemed to alter the 
course of the ulceration and preserve useful 
vision. There is certainly no specific therapy 
at this stage. 

As for the later complications, the proced- 
ure will depend upon the nature of the lesion. 
Wolff® has done a successful keratoplasty 
on one of his cases with a dense corneal 
ulcer. 


REVIEW OF THE LITERATURE 


The following is a brief resume of the re- 
ported cases of erythema exudativum multi- 
forme with ocular involvement which have 
resulted either in definite impairment of 
vision or in complete loss of the eye: 

Hanke, 1901: Bilateral pseudomembra- 
nous conjunctivitis with corneal ulceration 
resulting in a corneal scar in one eye and 
perforation of the other. 

Barkan,"* 1913: Bilateral pseudomembra- 
nous conjunctivitis with corneal ulceration 
and residual scarring in both eyes. 

Hartlev,** 1931: Residual corneal scars 
in both eyes. 

Stevens and Johnson,”® 1922: Corneal 
ulceration in one eye with residual scarring. 

Stevens and Johnson,® 1922: Bilateral 
corneal ulceration with loss of both eyes 
from panophthalmitis. 

Raffin,** 1922: Bilateral pseudomembra- 
nous conjunctivitis with corneal ulceration 
and scarring in both eyes. 

Rutherford,** 1929: Bilateral pseudomem- 
branous conjunctivitis with corneal ulcera- 


tion and loss of both eyes by perforation. 

Wheeler,** 1930: Purulent conjunctivitis 
with bilateral corneal ulceration resulting in 
loss of one eye by perforation and almost 
complete loss of the other from hypotony. 

Bailey,** 1931: Pseudomembranous con- 
junctivitis with bilateral corneal ulceration 
resulting in a superficial corneal opacity in 
one eye and a dense corneal opacity in the 
other. 

Bailey,** 1931: Pseudomembranous con- 
junctivitis with bilateral corneal ulceration 
resulting in diffuse corneal opacities in both 
eyes. 

Bailey,** 1931: Purulent conjunctivitis 
with bilateral corneal ulceration resulting 
in corneal opacities in both eyes. 

Ginandes,* 1935: Pseudomembranous 
conjunctivitis with unilateral corneal ulcera- 
tion and endophthalmitis. 

Lever,’* 1944: Pseudomembranous con- 
junctivitis with unilateral corneal ulceration 
and scarring. 

Richards and Romaine,’* 1946: Bilateral 
pseudomembranous conjunctivitis with cor- 
neal ulceration resulting in scarring in one 
eye and perforation in the other. 

Wolff,* 1949: Catarrhal conjunctivitis 
with bilateral corneal ulceration resulting in 
scarring of one cornea and perforation of 
the other eye. 

Wolff,* 1949: Pseudomembranous con- 
junctivitis with unilateral corneal ulceration 
and scarring in one eye. ° 

Stark™ and Erger*’ each described a case 
in which corneal ulceration occurred but 
definite impairment of vision did not result 
as the residual corneal scars did not involve 
the pupillary zone of the cornea. 


REPORT OF CASES 


Among the 11 cases of ocular involvement in 
the 47 cases of erythema multiforme treated at 
Charity Hospital of Louisiana at New Orleans 
over the last seven years, four cases (Cases 1 to 4) 
present sufficient features of interest to warrant 
brief summaries. The other case reported in this 
communication (Case 5) was observed and treated 
by us at the Illinois Central Hospital in New 
Orleans. 
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Case 1 

History. A nine-year-old Negro girl was ad- 
mitted to the New Orleans Charity Hospital April 
28, 1944, complaining of a rash which had first 
appeared on her arms and face a week earlier and 
which had gradually spread over the entire body. 
On the morning of admission she had had a 
hemorrhage from the nose. 

The only event of interest in the previous his- 
tory was a splenectomy performed the previous 
year on a diagnosis of splenic anemia. 

Examination revealed a_ well-developed, thin, 
colored gir! who appeared to be suffering con- 
siderable discomfort. Her temperature was 102°F. 
The bulbar and palpebral conjunctivas of both eyes 
were injected and there was considerable edema 
of the lids. The patient found it difficult to open 
her eyes. The right ear drum was injected. 

Red patches and areas of ulceration were seen 
on the tongue and on the wall of the pharynx. 
The cervical nodes were palpable. Papules, vesicles, 
and pustules were distributed over the entire body. 
The vesicles varied in size from 1 to 2 cm., were 
umbilicated and multilocular, and were filled with 
serous fluid. A purulent vaginal discharge was 
present. 

Laboratory. On admission, the red blood-cell 
count was 2,650,000 and the white blood-cell count 
37,600 per c.mm., with a predominance of lympho- 
cytes. The sedimentation rate was rapid. The urine 
was negative. The vaginal smear showed no Gram- 
negative intracellular diplococci. 

Roentgenograms of the chest were negative. The 
blood Kline and Kolmer reactions were weakly 
positive. The blood picture was thought to be re- 
lated to the splenic anemia and not to the present 
illness, 

The admission diagnosis was erythema multi- 
forme, with catarrhal conjunctivitis. The eyes 
were irrigated with boric acid and camphor solu- 
tion and boric-acid solution was applied to the 
skin. Hykinone and vitamin C were administered. 

On the fourth day of treatment the temperature 
was still 102°F. and the skin eruption was un- 
changed. Sulfadiazine was then begun. The patient 
improved rapidly therafter, the rash cleared, and 
the temperature returned to normal. She was dis- 
charged on the sixteenth day, with no evidence of 
ocular sequelae. 


Case 2 


History. A 21-year-old Negro woman was ad- 
mitted to Charity Hospital December 9, 1946, 
complaining of pain in the right wrist, malaise, and 
an extensive skin rash. Two weeks before, she had 
been delivered of a normal baby boy. Both had 
left the hospital in good health. Four days prior 
to admission, the mother noticed that her right 
wrist was swollen and painful. Two days later, she 
experienced generalized aches and pains, a severe 
frontal headache and burning of the eyes, and the 
following day, she woke to find her body covered 
with a rash. 


Examination on admission revealed a well-de- 
veloped, well-nourished colored woman who ap- 
peared to be acutely ill. The temperature was 
103°F. and the pulse 116. Both bulbar and palpebral 
conjunctivas showed moderate injection of the 
vessels and there was slight secretion in the lower 
fornices. A mild catarrhal inflammation of the 
pharynx was noted. The right wrist showed some 
swelling and limitation of movement. An extensive 
maculopapular eruption with a few vesicles cov- 
ered the face, neck, trunk, and upper and lower 
extremities. 

Laboratory. On admission, the red blood-cell 
count was 4,100,000, and the white blood-cell count 
18,500 per c.mm., with a normal distribution of 
cells. The hemoglobin was 13.0 gm. percent. The 
sedimentation rate was 30 mm. per hour. The urine 
was negative. Blood Kline and Kolmer reactions 
and blood culture were negative. The electrocardi- 
ogram suggested a rheumatic carditis. 

The admission diagnosis was rheumatic fever 
with erythema multiforme and catarrhal conjunc- 
tivitis, 

During the next three days, the patient com- 
plained of pain in various other joints and of a 
slight vaginal discharge. By the fourth day, her 
temperature had returned to normal and the rash 
had almost completely disappeared. The conjunc- 
tival injection was much improved. The patient 
received no special treatment during this time. 

On the eighth day of hospitalization the white 
blood-cell count had fallen to 8,850 per c. mm. and 
the blood sedimentation rate was 49 mm. per hour. 
She was discharged on the 10th day with no 
evidence of ocular sequelae. 

It is interesting to note that the two-week-old 
child became ill on the same day as the mother, 
developing a vesicular eruption on the trunk and 
extremities with a few pus-filled bullas on the 
chin and neck and in the axilla. There was no 
ocular involvement. He, too, improved rapidly and 
was discharged on the 10th day with the mother. 


Case 3 


History. A 37-year-old Negro man was admitted 
to Charity Hospital February 6, 1943, complaining 
of a generalized skin rash. He had had a urethral 
discharge for two months. Ten days prior to ad- 
mission, a rash had appeared which covered most 
of his body. With the onset of the rash his eyes 
became red and sore and began to discharge. He 
had been under treatment for syphilis for several 
months. 

Examination revealed a_ well-developed, well- 
nourished colored man who did not appear to be 
acutely ill. The bulbar and conjunctival vessels 
were acutely congested and a frank purulent dis- 
charge was present. A purulent discharge from 
the ears was also noted. The face, trunk, genitalia, 
arms, and legs were covered with a vesicular erup- 
tion wth crust formation. 

An admission diagnosis of erythema multi- 
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forme with otitis media and purulent conjunctivitis 
was made. 

Treatment of the skin lesions was begun with 
warm saline compresses. The eyes were irrigated 
with argyrol and with boric-acid and camphor 
solution. By the fifth day, although the skin lesions 
had become purulent, the eyes had improved con- 
siderably. On the 10th day sulfathiazole was pre- 
scribed systemically and thereafter the skin con- 
dition improved rapidly. 

On the 20th day the patient’s temperature rose 
to 1022°F., he complained of headache, sore 
throat, and pains in the shoulders and began to 
expectorate bloody mucus. 

Roentgenograms of the chest revealed a pneu- 
monic infiltration in the right cardiophrenic angle. 
He recovered fairly rapidly and was discharged 
on the 52nd day with no evidence of ocular 


sequelae. 


Case 4 

History. A 33-year-old Negro woman was ad- 
mitted to Charity Hospital February 13, 1942, 
complaining of a severe frontal headache which 
had developed six days before admission and had 
been accompanied by nausea and vomiting. 

For the previous two months she had noticed 
a feeling of generalized weakness, her feet and 
ankles became swollen on standing, and she had 
palpitation on exertion. The past history was 
irrelevant except for an attack of fever and joint 
pain at 16 years of age. 

Examination revealed a well-developed, under- 
nourished colored female who appeared to be in 
chronic ill health. The posterior pharynx was 
slightly injected. The heart was enlarged to the 
left. A systolic murmer was heard in the pul- 
monary and the mitral area and definite systolic 
and diastolic murmers were heard in the aortic 
area. 

The admission diagnosis was syphilitic cardio- 
vascular disease. 

During the next 16 days, the temperature varied 
between normal and 100°F. and the patient’s con- 
dition remained unchanged. Further investigation 
of the vascular system suggested a_ saccular 
aneurysm, 

On the 17th day, the temperature suddenly rose 
to 103.4°F., and the pulse to 126. A hemorrhagic 
papulovesicular eruption appeared over the entire 
body, a severe ulcerative stomatitis and pharyngi- 
tis became evident, and a definite purulent con- 
junctivitis with marked edema of the lids was 
noted. The patient was very toxic and extremely 
ill. A diagnosis of erythema exudativum multi- 
forme was made. 

Laboratory. The blood count on admission was 
within normal range except for a slight anemia. 
With the onset of the rash, the white blood-cell 
count rose to 12,000 per cmm., with a normal 
differential. Smears from the throat on the day of 
onset of the rash showed Vincent’s organisms 
while cultures showed Streptococcus viridans and 
Streptococcus hemolyticus. Cultures of the eye 
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made at the same time showed Gram-positive cocci. 
The vaginal culture showed mixed flora. 

Treatment consisted of glucose in saline infu- 
sions, blood transfusions, cevitamic acid (100 mg., 
three times daily), thiamin chloride (10 mg., three 
times daily), and neoarsphenamine locally in the 
mouth, On the 18th day, sulfadiazine was begun. 

At this time the stomatitis and pharyngitis had 
become worse and a purulent vaginal discharge 
had developed. The eyes were treated with boric- 
acid compresses, saline irrigations, and five-percent 
sulfathiazole drops. 

On the 20th day, the patient was still very toxic, 
the skin lesions were more hemorrhagic, and the 
temperature was 103°F. By the 22nd day, she 
was able to take fluids by mouth. By the 24th day, 
the temperature was much lower. 

Riboflavin (5.0 mg., three times daily), cod-liver 
oil (0.5 oz. three times daily), and ferrous 
sulphate (10 gr., three times daily) were begun. 
The patient gradually improved and was dis- 
charged on the 64th day with no evidence of ocular 
sequelae. 

Blood urea, blood glucose, and carbon-dioxide 
combining power of the blood taken seven days 
after the onset of the fever were normal. 

Biopsy of one of the lesions on the face was 
reported: The section shows slight atrophy of the 
epidermis. There is moderate fibrosis of the cor- 
ium with dilatation of the lymphatics and blood 
vessels, There is moderate lymphocytic infiltra- 
tion of the corium. There are tuberculoidlike struc- 
tures in the fatty tissue and about the sweat glands 
composed of epithelioid cells and a very occa- 
sional giant cell. No definite histologic diagaosis 
can be made. 


Case 5 

History. A 58-year-old white man was ad- 
mitted to the Illinois Central Hospital March 19, 
1949, with the complaint of an ulcer on the left 
ankle, which had been present for one week. The 
patient had a long history of arthritis affecting 
chiefly his hands, feet, hips, and knees. 

Examination revealed a poorly nourished elderly 
man who appeared to be in ill heath. He was 
slightly deaf. Moist rales were heard in the chest. 
There was considerable deformity of the hands 
and feet, and definite impairment of motion in the 
joints. The knee and hip joints were similarly 
affected. On the inner side of the left ankle a 
shallow ulcer surrounded by an indurated area 
was noted. 

The admission diagnosis was rheumatoid arthri- 
tis with infected ulcer. 

Course. The ulcer was treated with boric-acid 
and starch solution. On the 10th day, it was 
cauterized with 95-percent phenol followed by 50- 
percent alcohol. On the 14th day, a bullous erup- 
tion appeared on the hands and face accompanied 
by a slight increase in temperature. By the 16th 
day the eruption had spread to involve the face, 
chest, forearms, hands, genitalia, and lower legs. A 
diagnosis of erythema multiforme was made. 
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Laboratory. Blood counts and urinalyses re- 
mained normal throughout the illness. The sedi- 
mentation rate was elevated throughout. Blood- 
Wassermann, blood-sugar, blood-urea, and liver- 
function tests were normal. Roentgenograms of the 
chest showed a slight increase in the pulmonary 
markings. 

Treatment with calamine lotion, benadryl (50 
mg., three times daily), and sodium salicylate 
(5.0 gr., four times daily) was begun. On the 
23rd day, nine days after the appearance of the 
rash, the patient began to complain of discom- 
fort in the eyes. 

Eye examination revealed moderate injection of 
the bulbar and palpebral conjunctional vessels of 
both eyes with some mucoid secretion in the lower 
fornices. The next day he complained of pain in 
the eyes and blurring of vision. 

On the 25th day, multiple superficial marginal 
erosions of the corneas stained with fluorescein. 
Hot boric-acid compresses were begun and scopola- 
mine (0.2 percent) was instilled into the eyes three 
times daily. 

On the 26th day, although the temperature was 
not greatly elevated, the patient was very toxic 
and miserable. Definite ciliary injection was now 
present and marginal ulceration was beginning in 
both corneas. 

The next day, complete annular corneal ulcera- 
tion was seen in both eyes with marked leukocytic 
infiltration in the bases of the ulcers. Atropine 
(two percent) was substitued for the scopolamine 
and penicillin, in the amount of 300,000 units daily, 
was begun. 

Smear of the conjunctival sacs revealed a few 
pus cells. Culture produced a heavy growth of 
Staphylococcus aureus and spores. 

By the 32nd day (fig. 1), the vision in each 
eye had been reduced to the ability to count 
fingers at two feet. In addition to the deep an- 
nular ulceration with abcess formation, a diffuse 
haziness of the superficial layers of the central 
areas of the corneas was noted. 

By the 35th day, the danger of perforation of 
both corneas seemed imminent, although the 
cutaneous eruption was somewhat improved. 

X-ray treatment. At this time, superficial X-ray 
treatment was initiated for the eyes. A total of 
five treatments at four-day intervals was given, 
75 r unfiltered being administered on each occasion. 

By the 45th day, 10 days after X-ray treatment 
was begun, a definite improvement could be seen. 
The injection of the conjunctival and ciliary ves- 
sels was less and the corneal epithelium was be- 
ginning to regenerate. 

On the 54th day the injection of the vessels 
was much less. Examination with the slitlamp re- 
vealed marked ectasia of the periphery of both 
corneas and a diffuse haziness in the superficial 
layers of the stroma in the central area. 

By the 66th day the injection had almost dis- 
appeared, the corneas were much clearer, and the 
vision had improved to 20/70 in the right eye and 
20/100 in the left eye. 


ERYTHEMA EXUDATIVUM MULTIFORME 


Fig. 1 (Gaines and Duggan). Case 5. Right eye. 
This picture was taken on the 32nd hospital day, 18 
days after the onset of the skin rash, nine days after 
the onset of the ocular symptoms. There was deep 
marginal corneal ulceration with extensive infiltra- 
tion, conjunctival and deep ciliary injection. The left 
eye showed an identical lesion. 


Course. Since that time the patient has been 
checked at periodic intervals. On his last visit, 
November 10, 1949, examination revealed marked 
thinning and opacity of the periphery of both 
corneas and the superficial opacities in the central 
areas, 

The visual acuity of th right eye was 20/50, 
correctible to 20/25 with a —3.0D. sph. The visual 
acuity of the left eye was 20/25. This could not be 
improved. 

The skin and mucous membrane lesions have 
cleared completely and the patient has no subjec- 
tive complaints with reference to his eyes. 


SUMMARY AND CONCLUSIONS 


The ocular complications of erythema ex- 
udativum multiforme are discussed in detail. 
It is apparent that many of the synonyms 
which have been used in the past are super- 
fluous. A much clearer concept of the disease 
is obtained if one considers the various 
ocular complications to be merely variations 
in the severity of the pathologic processes 
affecting the mucous membranes of the eye. 

This condition can no longer be considered 
a disease of childhood, nor is it confined to 
any race or sex. We find the incidence of 
ocular involvement to be much less than 
other authors—11 cases in 47. 
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Our review throws no light on the etiology 
of the disease although the coincident ap- 
pearance of a rash on the two-week-old 
child of the patient in Case 2 suggests a defi- 
nite incubation period which may indicate 
that the condition is of an infectious nature, 
possibly of virus origin. 

The conjunctiva is the ocular structure 
most commonly involved. This may take 
the form of a catarrhal conjunctivitis as in 
Cases 1 and 2 or a purulent conjunctivitis 
as in Cases 3 and 4. Pseudomembranous 
conjunctivitis is found less frequently, Cer- 
tain complications m4y follow conjunctival 
involvement but in none of these four cases 
were there any serious sequelae. 

The cornea is affected rarely but, when this 
occurs, marked impairment of vision or loss 
of the eyeball may result. Case 5 demon- 
strates very deep annular corneal ulcers in 
both eyes with diffuse haziness in the central 
areas. At the height of the disease, marked 
impairment of vision was noted. Following 
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One cannot help but realize that the cri- 
teria employed in eliciting the maximum 
amount of hyperphoria are not the same as 
the criteria which determine the amount of 
prismatic correction which will relieve the 
patient’s symptoms. 

The methods of measurement in general 
use are based upon the principle of disso- 
ciating the images of the two eyes by making 
them dissimilar. The amount of hyperphoria 
thus uncovered depends upon the extent of 
this dissociation. Thus, the Maddox-rod 
test usually gives somewhat higher values 
than the red-glass test. 

The determination of the hyperphoria, 
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however, is only the means to an end. The 
real problem arises in connection with the 
interpretation of the results and with the 
prescribing of correcting prisms to be worn 
in the spectacles. 


INTERPRETATION OF MEASUREMENTS 


The mere fact that estimations of the 
amount of hyperphoria vary with the meth- 
ods employed indicates that no method can 
be regarded as a reliable guide in the treat- 
ment of the condition. 

Even with the same method, for example 
with the Maddox rod, two different values 
are frequently obtained, depending on 
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whether the Maddox rod is held before the 
one or the other eye. The reason for this 
apparent discrepancy is that, in many in- 
stances, there is a certain amount of alter- 
nating fr functional) hyperphoria which 
complicates the picture. 

In order to appreciate this fact, it is neces- 
sary to recall what happens in a case of 
alternating hyperphoria. The patient has 
binocular single vision and has no symptoms 
referable to a muscle imbalance. When 
either eye is covered, however, the covered 
eye displays a hyperphoria. Similarly, if a 
Maddox rod is held before either eye, the 
line is always seen below the fixation light. 

In most persons with normal muscle bal- 
ance, prolonged occlusion of one or the other 
eye will elicit a temporary hyperphoria of 
the occluded This phenomenon is 
analogous to alternating hyperphoria, and is 
of no pathologic significance, as I have 


eye, 


pointed out elsewhere.’ 


Now, let us consider a patient who shows 
a right hyperphoria of 6 with a Maddox rod 


before the right eye and a right hyperphoria 
of 24 with the Maddox rod before the left 
eye. This paradoxic behavior can be ex- 
plained by assuming an anatomic right 
hyperphoria of 4°, combined with an alter- 
nating hyperphoria of 2°. The total hyper- 
phoria then becomes the algebraic sum of 
the two types of hyperphoria. In other 
words, if the Maddox rod is placed before 
the right eye, a functional right hyperphoria 
of 24 results, which is added to the anatomic 
right hyperphoria of 44, making a total of 
6°. With the Maddox rod before the left eye, 
a functional left hyperphoria of 24 is pro- 
duced which, combined with an anatomic 
right hyperphoria of 44, leaves a residual 
right hyperphoria of 2°. 

From these considerations, it becomes ap- 
parent why hyperphoria should be measured 
with the Maddox rod placed first before one 
eye and then before the other. Whenever a 
discrepancy exists between the two measure- 
ments, the average between the two readings 


should be used. 


THE PRESCRIBING OF PRISMS 


Most authors display an awareness of the 
lack of reliability of these tests by warning 
that prisms be prescribed with great caution, 
or that only the “static” portion of the hyper- 
phoria be considered in prescribing prisms. 
In general, however, the directions found in 
most textbooks are meager and vague. They 
certainly offer no scientifically exact method 
for determining the strength of prism to be 
prescribed. 

I have found it advisable to begin by cor- 
recting all—or nearly all—of the “true” or 
“static” hyperphoria. This usually relieves 
the patient’s symptoms. For the measure- 
ment of this “true” hyperphoria, I use the 
following test. 


THE PRISM VERGENCE TEST 

After the hyperphoria has been measured 
with the Maddox rod over each eye alter- 
nately, the patient is told to fix a light 
binocularly. 

Prisms base-up are placed before one eye 
in progressively increasing amount until 
diplopia appears. After waiting a minute or 
two to permit the eyes to return to normal 
balance, prisms base-down are placed before 
the same eye in the same manner until 
diplopia begins. 

The two values thus obtained are added 
algebraically and their sum is divided by 
two. Prism base-up is arbitrarily designated 
as “plus”; prism base-down, as “minus.” 

This gives the strength of prism to be 
prescribed, if the total hyperphoria is to be 
corrected, the base of the prism being in the 
same sense as the prism which gave the 
greater of the two values. If the correction 
to be prescribed is greater than 1.54, it 
should be divided equally between the two 
lenses. In actual experience, it has been 
found that the amount of hyperphoria meas- 
ured by this method is about one half to two 
thirds the amount found with the Maddox 
rod. Good results have been obtained when 
all, or nearly all, of the hyperphoria found 
with this test was corrected, To play safe, 
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it is advisable to prescribe slip-on prisms to 
be worn for a trial period of about one 
week. As an illustrative example, I might 
cite my own case history. 

My refraction is as follows: R.E., +6.0D, 
sph. = 20/20; L.E., +7.0D. sph. = 20/20, 
For many years, I have had a right hyper- 
phoria which measures about 54 when tested 
with the Maddox rod. About six years ago, 
I had one half of this amount corrected with 
prisms, namely 1.25 base-down, O.D., and 
1.254 base-up, O.S. This prescription was 
arrived at on empirical grounds, but proved 
very comfortable to wear and it overcame 
the tendency to doubling of images which I 
had experienced previously. Recently, het- 
erophoria tests showed the following: 

Muscle light at 20 feet: 

Maddox rod on O.D., R.H. = 5* 
Maddox rod on O.S., R.H. = 4.54 
Red glass on O.D., R.H. = 4° 
Red glass on O.S., R.H. =3.5* 
Prism vergence test (with prisms O.D.) 
Base-up = 1* 
Base-down = 6* 

Prism required to correct fully the hyper- 

phoria = 


+1.0 + (—6.0) 
2 


The rationale for this test is quite simple 


=—2.5 or 2.54 base-down, O.D 
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and plausible. Tests for hyperphoria which 
are based on the dissociation of the two eyes 
do not reproduce conditions which obtain 
in the normal use of the eyes. The less dis- 
similar the images are, the greater becomes 
the tendency to fusion, and the smaller be- 
comes the amount of hyperphoria measured. 

The true amount of hyperphoria is not 
the greatest amount which can be uncov- 
ered. The “true” hyperphoria—in the sense 
of the anomaly which is responsible for 
symptoms and which should therefore be 
corrected by prisms—is that deviation which 
is measured under conditions in which the 
eyes are in a state of equilibrium and in 
which there is no dissociation of the two 
monocular images; in other words, under 
conditions of normal binocular vision. The 
prism vergence test satisfies these criteria. 

One has only to assume that the vertical 
vergence is the same in either direction when 
vertical orthophoria (or vertical balance) 
exists. If the two values are not equal, 
enough prism base-up or base-down is 
added in order to equalize the vertical ver- 
gence in either direction from the base line. 

This is accomplished, as already stated, 
by adding the two values algebraically and 
dividing the sum by two. 
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Let us suppose that the eye is acted upon by waves of light shorter than 
those that produce the sensation of red, but longer than those that give us 
that of green. The light may be simple, and of only one kind, but it pro- 
duces a compound sensation, made up of the two simple sensations, red and 
green. If we actually present to the same eye mixtures of red and green 
lights, the sensation of yellow or orange ought to be produced, 
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thodox ophthalmologist has to make in un- 
derstanding Verhoeff’s theory of binocular 
vision lies in Verhoeff’s adamant refusal to 
use the commonly accepted term “fusion.” 
To the reader who has already accepted fu- 
sion of two slightly disparate images as the 
proven basis of stereoscopic vision, the dis- 
carding of the term leaves him out on a 
limb. 

If the reader is interested in stereopsis to 
the extent that he has experimented with 
it and demonstrated to his own satisfaction 
that he can fuse disparate stereograms and 
perceive depth in the stereoscopic field, he 
is apt to discard Verhoeff’s theory before he 
understands it. On the other hand, if he 
follows Verhoeff in the acceptance of his 
new term “unification,” he is likely to hold 
on to his old concept of fusion merely un- 
der a new name. 

At a recent instructional lecture before 
the New England Ophthalmological Society, 
Dr. Verhoeff expressed his willingness to 
use of the term fusion with the understand- 
ing that one knows what he means when 
he uses it. 

His primary objection to its employment 
lies in the fact that it implies summation of 
the vision from each eye. If that were true, 
one would expect the stereoscopic image to 
be about twice as bright as the image from 
a single eye. As we know, such is not the 
case. Because of the fact that the stereo- 
scopic image has little if any more bright- 
ness than a single image, he prefers the term 
“unification.” With this understanding, we 
may now employ the terms “fusion” and 
“unification” as synonymous, and they mean 


* Verhoeff, F. H.: A new theory of binocular 
vision. Arch. Ophth., 13:151-175 (Feb.) 1935. 


VERHOEFF’S THEORY OF NORMAL BINOCULAR VISION* 
AN ELEMENTARY INTRODUCTION 


Z. Corson, M.D. 
Lawrence, Massachusetts 


Perhaps the most difficult hurdle an or- 


simply that the two monocular images are 
seen as one. 

If you will hold your finger a foot in 
front of your face and focus your atten- 
tion on some object on the opposite wall 
with both eyes open, you will see two fin- 
gers. Now move your finger until one of the 
two fingers covers the object on the wall. 
It is obvious that since the covered portion 
on the wall and the covering finger appear 
in the same apparent direction, they fall on 
corresponding retinal areas of the two eyes. 

As you continue your gaze, you will note 
a queer interchange between the image of 
the finger of one eye and the image of the 
covered object on the wall of the other 
eye. At times the finger will appear almost 
to be completely transparent and at other 
times it may seem so opaque as almost com- 
pletely to hide the object on the wall. As you 
continue your stare, you will notice that por- 
tions of your finger become opaque while 
other portions seem to disappear entirely. 

This process of interchange between cor- 
responding retinal points Verhoeff calls “re- 
placement,” one manifestation of which is 
rivalry. He maintains that, in the brain, 
unification of images which fall on corre- 
sponding retinal points is due to the proc- 
ess of replacement and that when the images 
of the two eyes are similar, rather than dis- 
similar as in the above experiment, one is 
entirely unconscious that the process is act- 
ing. 

The nub of Verhoeff’s theory is expressed 
in his paragraph on “retinal unit areas.” He 
defines a retinal unit area as a retinal area 
within which consciousness cannot perceive 
spatial differences. He assumes that, in the 
foveal region, each cone is represented in 
the brain as a unit. Each retinal unit and 
its corresponding retinal unit in the other 
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eye is represented somewhere in the brain, 
presumably in the occipital lobes. Now in the 
part of the brain concerned with conscious 
perception, these two units are represented 
by a single “conscious visual unit.” 

According to Verhoeff’s theory of replace- 
ment, when consciousness receives a stimu- 
lus from one eye it cannot at the same time 
accept a stimulus from the corresponding 
unit of the other eye. He believes that one 
of the factors that decides which retinal unit 
area stimulation reaches the conscious level 
depends largely on the attention value of 
the stimulus, and this attention value may be 
voluntary or involuntary. 

Verhoeff believes that the action of atten- 
tion may be entirely involuntary, but he con- 
cedes that it can to some extent be modi- 
fied by the will. 


BINOCULAR LUSTER 


A stereogram designed to show binocular 
luster provides perhaps the simplest method 
for our approach to Verhoeff’s theory of 
binocular vision. 

Let us assume for purpose of simplicity 
that we will draw two squares on a white 
stereoscope card which subtend 100 central 
retinal unit areas of each eye. One square 
is left white and the other square is blacked 
in (fig. 1). 

When we view these squares in the stereo- 
scope, we see a lustrous gray square which is 
of about half the intensity of the black 
square seen by the right eye. Here, according 
to the theory, there are in the conscious area 
concerned a multitude of white dots inter- 
mingled with black dots, forming a mosaic of 
black and white dots too small to be recog- 
nized individually, This commingling of 
minute black and white dots is what gives 
us binocular luster, and the luster is most 
pronounced when half the dots are white and 
half are black. 

A simple model demonstrating Verhoeff’s 
conception of luster can be made of three 
identical square boards with 100 holes for 
push pins, 10 rows of 10 pins. This ar- 
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rangement facilitates the identity of repre- 
sentation in the brain of corresponding 
retinal points. 

Two boards are for the representation of 
images from the two retinas in the occipital 
lobes, and these areas are below the level 
of conscious vision. What their exact loca- 
tion is we do not know, but we have reason 
to believe that representation of images in 
the occipital lobes is separate and distinct for 
the two eyes. 

The third board is, as already stated, 


Fig. 1 (Colson). A stereogram to demonstrate 
binocular luster. 


exactly like the other boards and is used to 
represent the conscious image in the brain. 
We do not know the exact location of the 
image in the cerebral cortex. 

For convenience we will place the three 
boards in a row. The two lateral boards 
represent the subconscious monocular oc- 
ciptal images from the two eyes, and the 
middle board represents the conscious corti- 
cal binocular image. 

We must remember that in our stereo- 
gram the two squares subtend 100 retinal 
units and that the right eye sees the black 
square and the left eye sees the white square. 
Retinal points on the two lateral squares are 
represented by push pins on the boards, so 
there are 100 white pins in the left board 
and 100 black pins in the right board. 

At this occipital level we have seen nothing 
so far because this level is below conscious- 
ness. These stimuli from our retinas are 
trying to reach consciousness and they are 
already bombarding the paths to the 
conscious level, and, according to Verhoeff’s 
theory, only half of them can get through. 

If the stimuli to the two retinas are equal 
and the pathways to the higher visual areas 
are equally open, we can gamble on the law 
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of chance that 50 pins will advance to the 
conscious level from each eye and 50 pins 
will remain in each of the occipital boxes. 

But even the cold law of chance is more 
flexible in its working. So perhaps 60 black 
pins reached consciousness. In that case, 
there is room for only 40 white pins. 

Even at this stage the conscious image 
is not constant and all of the pins left in 


Fig. 2 (Colson). A stereogram to demonstrate 
attention value. 


the two occipital boxes are trying to reach 
the cortex. As soon as a stimulus is too weak 
to hold itself at the conscious level and drops 
back to the unconscious, its corresponding 
retinal stimulus from the other eye pushes 
itself up to take its place. 

It is important to remember in the under- 
standing of Verhoeff’s theory that the only 
stimulus which can take the place of a retir- 
ing stimulus at the conscious level is the 
stimulus from the corresponding retinal 
point of the opposite eye. 

As our gaze at the stereogram continues, 
there is a weave of replacement which makes 
a constantly changing mosaic of black and 
white pins. 

Once we accept the general principle of 
Verhoeff’s theory as shown by this simple 
model, it is easy enough to follow him in his 
discussion of attention value and disparate- 
ness. 

If the right eye is covered, the black pins 
will disappear from the right occipital boare 
and they will also disappear from the 
conscious level. Immediately their places in 
consciousness will be filled with white pins. 

But, according to Verhoeff, even with one 
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eye covered (or for that matter enucleated) 
one cannot entirely dispose of replacement in 
a normal individual who has already de- 
veloped his pattern of binocular single vi- 
s10n, 


ATTENTION VALUE 


The use of simple stereograms is almost 
essential in the discussion of Verhoeff’s 
theory, for it is only in stereograms that we 
can assure obviously different images for the 
two eyes. 

So far, we have avoided any consideration 
of disparate images and this experiment on 
attention value is no exception. 

Let us draw two vertical lines on a stereo- 
graphic card—one for each eye. The left is 
a straight unbroken line, and the right line is 
identical with the first except that there is a 
one mm. break near the middle (fig. 2). 

When we unify these two lines in the 
stereoscope we see a single broken line. We 
know that these two lines are on correspond- 
ing retinal points and t rat the left line is un- 
broken. One would think, according to the 
theory of replacement, that one would con- 
sciously see the gap in the right line come 
and go. 

As one stares at the figure, he occasionally 
sees the gap attempt to black in, but the gap 
never entirely disappears. You might think, 
because of this, that your right eye is your 
dominant eye. 

Turn the stereogram upside down so that 
the left eye sees the former image of the 
right. You will find that the gap is just as 
persistent as before so it is not a matter of 
right or left dominance. Now cover the eye 
which perceives the gap, and the black line 
becomes solid with no perceptible time delay. 

This experiment presents incontrovertible 
evidence of the effect of attention value in 
the control of replacement and shows us how 
little we can influence it at will. 

Lest we infer from the just-described 
experiment that one area of attention can in- 
fluence the attention of one eye completely, 
let us go a step further and draw a similar 
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stereogram (fig. 3) with three gaps which 
do not register—two gaps being presented to 
one eye and one gap to the other, When we 
observe the line in the stereoscope, we see 
three distinct gaps. Unless we cover one of 
the eyes, we are entirely unconscious of 
which eye perceives the two gaps and which 
eye sees the single one. 

This shows that attention value for a con- 
stricted area can hold even when the two 


Fig. 3 (Colson). A sterogram to demonstrate 
attention value. 


eyes are seeing different gaps simultane- 
ously. 
DisPARATE IMAGES 


Up to now we have been discussing 
binocular vision as it is related to corre- 
sponding retinal points. Even after the most 
critical examination of Verhoeff’s experi- 
ments and reasoning, we find it difficult to 
disagree with him. He believes that unifica- 
tion of corresponding retinal images is en- 
tirely nativistic and is based on anatomic 
relationship. Therefore, Verhoef holds that 
the relationship of corresponding retinal 
points and replacement is congenital in 
origin. 

Now we come to Verhoeff’s consideration 
of disparate images and the perception of 
depth. This is nativistic in the sense “that 
the unconscious sensory mechanism for its 
perception is developed without the aid of 
experience, but it is empiristic in its assump- 
tion that experience may be required for 
consciousness fully to evaluate the informa- 
tion sent to it by this mechanism.” 

For the discussion of disparateness, we 
will construct a simple stereogram of a fore 
and aft slanting line. The angles of dis- 


VERHOEFF’S THEORY OF NORMAL BINOCULAR VISION 


203 


parateness in the diagram are exaggerated so 
the figures of superimposed images can be 
seen readily. The lines are drawn through 
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Fig. 4 (Colson). A stereogram to demonstrate 
disparate images. 


the center of the circles and are centered on 
the circle centers (fig. 4). 

The top stereogram shows a slanting line 
with its upper end slanting away from us 
and the lower end slanting toward us, and it 
seems to pass through the center of the uni- 
fied circle. 

If fixation is made at the center of the 
circle, the line may appear single only near 
the center and double toward the ends. 
With this fixation maintained, the only part 
of the line which falls on corresponding 
retinal points is the point of fixation in the 
center. 

The superimposed retinal images from the 
two eyes make an X, but, unless the dis- 
parateness is too great, one cannot see the X, 
but only one fore and aft slanting line which 
passes through the center of the circle. 
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While the image of the fore and aft slant- 
ing line usually falls in the vertical midplane, 
Verhoeff reminds us of the fact that its posi- 
tion may be altered by oblique astigmatism 
or torsional deviation or it may lean, in the 
case of an individual with a highly dominant 
eye, toward the subconscious disparate image 
which is observed by that eye. 


Fig. 5 (Colson). A stereogram to demonstrate 
disparate images. 


Verhoeff maintains that we are conscious 
of only one of these lines when two lines are 
unconsciously seen by the two eyes, because 
we consciously see the line with one eye, and 
the line unconsciously seen by the other eye 
places it in space. This latter line does not 
reach the conscious level because it is re- 
placed by the background of corresponding 
points of the other retina. 

Verhoeff is substantiated in this opinion 
by his experiment shown in Figure 5, in 
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which he shows in a dramatic manner that 
one disparate image may completely disap- 
pear and at the same time produce the effect 
of depth on other disparate images. The un- 
broken line presented to the right eye com- 
pletely disappears in its central portion, and 
the two central lines presented to the left 
eye appear one in front and the other behind 
the main line. 

In Verhoeff’s consideration of disparate 
figures, he admits that his impressions are 
not as well substantiated as in the figures 
drawn on corresponding retinal points. In 
this area of stereopsis and depth perception, 
we are all at an equal level of ignorance and 
each man is entitled to his own opinion. 
Our opinions are equally insusceptible to 
proof or disproof. None of us knows how 
his mind works at higher levels. 

After we have read many loose discussions 
of stereopsis, such as we usually run across 
in standard texts of ophthalmology, it is re- 
freshing to follow Verhoeff in his specific 
enunciation of principles. It would appear 
that Verhoeff himself is still puzzling on the 
interpretation of certain problems of dis- 
parateness. On the other hand, his publica- 
tion in 1935 is still the most clean-cut exposi- 
tion of binocular single vision and stereopsis 
which we have today. 

215 Bay State Building. 


OPHTHALMIC MINIATURE 


The shadow of an opaque body falling upon a screen will not have a 
sharply defined edge, but will show a transition from total shadow to the 
complete absence of shadow. To have the shadow clear and sharp at its 
edges, it would be necessary to have the source of illumination a mere 
point. Of course the effect of such abrupt transitions from perfect 
illumination to total darkness, if it were the plan of Nature, would be 
most inconvenient and painful to the eyes. 


W. J. Youmans, Images and Shadows, 1874. 
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Until recent years no specific remedy 
for trachoma had been claimed and in fact 
the general principles of treatment had 
changed very little for centuries. 

Trachoma is a self-limiting disease and, 
like other chronic inflammatory processes, 
becomes healed, sooner or later, by trans- 
formation of the normal specialized tissue 
cells into fibrous tissue. In the absence of 
any specific cure, treatment was directed to 
limiting the complications and, by various 
painful and traumatizing measures to hasten 
the ultimate process of scarring, and in 
neither respect could it be considered sat- 
isfactory. 

As soon as the sulfonamides proved their 
value in treating infections they were tried 
in the treatment of trachoma. Since that 
time (1936 and 1937) till now, workers all 
over the world have reported the results of 
their investigations. Nearly two-thirds of 
the reports strongly advocate the use of the 
sulfa drugs in the treatment of trachoma, 
reporting very favorably on their efficacy in 
arresting or even curing the disease. The 
remaining one-third of the reports express 
the opinion that the sulfonamides combat 
only secondary infections and attribute any 
improvement obtained to this effect alone. 

This controversy is not surprising for, in 
reality, we are not sure to what extent the 
symptoms and signs of what we call tra- 
choma are due to a specific trachoma virus 
and how much is due to secondary infec- 
tions. This point is even more difficult to 
decide in a country like Egypt, where sec- 
ondary infections are so prevalent. One 
must therefore approach the subject with 
an open mind. 

Symptomatic improvement has _ been 
largely discounted in the present series of 


*From the Memorial Ophthalmic Laboratory, 
Giza. 
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investigations. Attention is focused chiefly 
on the subsequent course of the disease after 
treatment as compared with controls. 

Two sulfonamide compounds were used 
in the experiments. Good results had pre- 
viously been claimed for both. 


THE FIRST EXPERIMENT 


In the first experiment lutazol (para- 
sulphamido-phenil-azo-salicylate of lithium) 
was used because, in its soluble form, it 
could be injected subconjunctivally into one 
eye, and the other eye kept as a control. 

The trials were carried out on boys from 
the Giza orphanage. Their ages varied be- 
tween 7 and 12 years. They were boarding 
students, in a clean environment, who could 
be easily managed and their condition easily 
followed. In all, 22 boys were selected, 11 
for this experiment and 11 for the second 
experiment. 

All relevant details regarding the clinical 
condition of the lids and corneas were re- 
corded. Details of their initial stage of tra- 
choma are shown in Tables 1 and 2. 

Smears and scrapings were taken from 
each eye. Out of the 22 epithelial scrapings, 
one only showed inclusions. This coincides 
with the findings in Egypt. It is only in the 
very early stages of trachoma infection, the 
proto-trachoma stage and early trachoma I, 
that inclusion bodies can be seen in epithelial 
scrapings in a high percentage of cases. In 
stages of trachoma later than that, they are 
rarely seen. 

The smears showed a varying degree of 
secondary infection. In three cases, there 
were only the normal flora (staphylococci 
and xerosis bacilli). The other eight cases 
showed Koch-Weeks and Morax-Axenfeld 
bacilli in the smears. The boys were treated 
for this secondary infection before starting 
the lutazol treatment so as to see to what 
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TABLE 1 
RESULTS OBTAINED WITH SUBCONJUNCTIVAL INJECTIONS OF LUTAZOL 


Treatment | 


: Age Condition before Treatment (56 gm. | Condition after Treatment 
No : ) | subcon. 
(years) | _ —| inj. ) (no. | 
Lids | Limbus injections) Lids | Limbus 
1 9 ‘N. follicles, F.P.H. | pannus, vasc., 5 No change | Nechange 
inhi 
2 9 | F.P.H., islets of scar- | Imm. vasc., no infil. 4 Diffuse scarring | Nochange 
| ring 
3 | 8 | Exp. N.E. follicles, Yeemeeteation, 5 No change Nochange 
*.P.H. infil. 
4 7 | NE. follicles, P.H. Limbic follicles, vasc., 4 Very early scar- | Nochange 
infil. ing in right 
5 6 P.H. Occluded vessels be- 4 Searting in | Nochange 
yond arch 
6 | 8 N.E. follicles, more in — no 5 No “olicls in | Nochange 
left infi right, no scarr. 
7 9 N.E. follicles, P.H. Vascularization, no 4 Early scarring No change 
infil. 
8 7 | N.E. follicles, C.P.H. | Vascularization, infil. 4 No change No change 
9 7 =| N.E. follicles Vasc a no 5 No change No change 
infi 
10 9 N.E. follicles Vascularization, no 4 No change Nochange 
infil. 
11 | 7 | N.E. follicles, F.P.H. | Vascularization, infil. | 4 No change Nochange 


menpressible follicles; N.E. (ollicles = nonexpressible follicles; F.P.H.=fine papillary hy per- 
trophy; P.H.=papillary hypertrophy; C.P.H.=coarse P.H. 


extent the lid lesion would change when the _ fection, we gave zinc-sulfate paint (6.0 per- 
secondary infection was controlled. cent) and zinc-sulfate ointment (0.5 per- 

For the Koch-Weeks infection, sulfa- cent) twice daily. After 10 days of treatment, 
diazine was given by mouth (1.0 gm./Kg. all smears were either negative for patho- 
body weight, every 24 hours, divided in two genic and nonpathogenic organisms or 
equal doses). For the Morax-Axenfeld in- showed only the normal flora. 


TABLE 2 
RESULTS OBTAINED WITH SULFANILAMIDE LOCALLY AND BY MOUTH 


No. po Clinical Condition before Treatment Sane. | Clinical Cond. after Treat. 
(years)|~ Lids | Limbus | Treatment | 

N.E. follicles ‘Few limbic ves-| M.A.X | N.E. follicles | Nes. 

Fe, H., early cicatriza- FP.H. 

{4 10 | N.E. & Expr. follicles Severe pannus, x Es 3 N.E. follicles b Neg 
8 | N.E. follicles Severe pannus, | M N.E. follicles Neg 
6 or early scar- | Pannus, infil. Staph, X. Bee | Neg 
7 | N-E-follictes, P-H.,early | Pannus MA. X.. 53 islets ‘of| | Nee 
8 10 | Large follicles, P.H. pannus 3 Few large follicles Neg 
9 | 10 | N.E. follicles, P.H. Severe pannus | Pn., Staph. | NE. follicles, | | Neg 

10 | 10 | follicles | Fewlimbic ves- =z | 32 N.E. follicles | | Neg 

| follicles Few limbic vee | | follictes | Neg 


M.A. = Morax-Axenfeld; X = Xerosis; Pn. = pneumococcus; Staph =staphylococcus; N.E. =nonexpressible; Expr. =expressible; 
F.P.H, =fine papillary hypertrophy; P.H. =medium-sized papillary hypertrophy. 
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SULFONAMIDES IN TRACHOMA 


Treating the secondary infection had a 
varying effect on the different cases as far 
as the lid condition was concerned. In some 
of the cases only some improvement oc- 
curred, Contrary to our anticipation, the im- 
provement was in the disappearance of some 
of the follicles. Papillary hypertrophy was 
not affected even in cases of Morax-Axen- 
feld infection. 
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can be attributed to the normal course of 
development of the disease, especially if we 
consider the length of time during which the 
treatment was given. 

2. The effect on the corneal trachoma is 
not outstanding. The vascularization and the 
cuff-shaped infiltration were only slightly 
affected. 

3. At the end of treatment, there was no 


Fig. 1 (Kamel). Case 6 in Table 1. (A) Before treatment; (B) after treatment. 


Each child was given a subconjunctival 
injection of 1.0 cc. lutazol into the upper 
fornix of the right eye; these injections 
were repeated at weekly intervals for four 
to five weeks. The left eye in each case was 
kept as a control. 

After the third weekly injection, there was 
no appreciable change in the clinical ap- 
pearance of the trachoma. Lutazol tablets 
were then given by mouth (2.0 gm. a day, 
in equally spaced doses) in addition to the 
weekly subconjunctival injection. At the 
end of the course each child had received 
four or five subconjunctival injections and 
56 gm. of the drug by mouth, Both forms 
of treatment were well tolerated. 

The results of the treatment with lutazol 
are shown in Table 1, from which we can 
deduct the following : 

1. Lutazol seems to have no effect clini- 
cally on the condition of trachoma of the lid. 
The very slight scarring noted in two cases 


significant difference between the right and 
left eyes, indicating that lutazol given sub- 
conjunctivally has no particular local effect. 
4. On the other hand, one year after the 
end of the experiment, during which period 
no treatment was given to the boys, the con- 
dition of their lid and corneal trachoma was 
nearly the same as at the end of the treat- 
ment. No case showed any flaring up and no 
case showed any marked attempt at complete 
cicatrization and healing. One might have 
expected the disease to have regressed, but 
the condition remained nearly stationary. 


THE SECOND EXPERIMENT 


In this series of 11 cases, sulfanilamide 
was used, The lower cul-de-sac was packed 
with finely powdered sulfanilamide twice 
daily for 10 days. The drug was also given 
by mouth (0.25 gr. per pound body weight, 
every 24 hours) in two equally spaced doses, 
over the same period. This was the method 
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advocated by Loe who claimed brilliant re- 
sults from its use in America, 

The results of the experiment are shown 
in Table 2, from which the following can 
be deducted : 

1. The condition of the lid trachoma had 
not been affected to any extent. Neither the 
follicles nor the papillary hypertrophy 
showed any change. 

2. The corneal trachoma, on the other 
hand, was greatly affected. The cuff-shaped 


SABRI KAMEL 


the treatment. The condition remained sta- 
tionary. 
CoMMENT 

The general comment on these two ex- 
periments is that they are nonconclusive. In 
fact, no work on the therapeutics of tra- 
choma can be considered as conclusive until 
a means can be found for cultivating in vitro 
the causative agent of the disease. This is 
a problem that is, as yet, only doubtfully 
solved. 


Fig. 2 (Kamel). Case 7 in Table 1. (A) Before treatment; (B) after treatment. 


infiltration disappeared and the vessels were 
completely occluded. Vascularization is the 
defense of the tissues against infection. The 
vessels would not become occluded except 
in two conditions: (a) By combatting the 
invading infection; (b) death of the tissue 
invaded. 

Occlusion of the pannus vessels in this 
condition should mean that the corneal in- 
fection is being combatted. If we consider 
the corneal affection constantly seen in cases 
of trachoma to be due purely to the trachoma 
virus, one would reasonably ask why the sul- 
fanilamide quickly affects the virus in the 
cornea and does not affect it in the lid. If 
it can combat the infection in the cornea, it 
should combat it in any part of the body to 
which it is accessible, and the lid included. 

3. After the lapse of one year, during 
which time no treatment was given to the 
boys, the condition of the lid and corneal 
trachoma was the same as after finishing 


We found, however, that the problem 
could be tackled from another angle. Tra- 
choma is a disease whose evolution from the 
proto-trachomatous stage of Wilson to the 
final stage of cicatrization is in certain well- 
known intermediary stages. Only a very 
small percentage of cases of trachoma I ever 
pass to trachoma IV directly without passing 
first through one or more of the intermedi- 
ary stages. 

If, through the effect of any drug, a num- 
ber of very early cases of trachoma would 
all behave in a different way from a similar 
nontreated number, this would indicate to 
what extent this drug is effective. Though 
the result of such an experiment would also 
be nonconclusive, yet it would at least add 
convincing evidence. 


THE THIRD EXPERIMENT 


In this experiment, 25 children of ages 
varying between three months and three 
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Fig. 3 (Kamel). Case 8 in Table 1. (A) Before treatment; (B) after treatment. 


years were chosen from the out-patient de- 
partment. They all had very early trachoma 
varying between proto-trachoma and tra- 
choma I, with nonexpressible young fol- 
licles plus early vascularization of the limbus. 

As treatment, we gave them sulfanilamide 
by the Loe technique, modified in a way to 
make it more practical without losing its 
validity. The point in Loe’s technique that 
makes it difficult to apply on a large scale, 
and especially in the out-patient department, 
is the evening application of the powder in 
the lower cul-de-sac. 

In trying to combat this difficulty we put 
the powder in the lower cul-de-sac of three 
children and three adults in the morning, 
with instructions not to wash their eyes in 
the evening. After 24 hours their conjunc- 
tival sacs were washed with a few drops of 


(A) 


water, and the wash examined for the pres- 
ence or absence of sulfanilamide. 

The drug invariably was found in the 
wash and, since it is only soluble to the ex- 
tent of 0.8 percent, the slightest amount in 
the conjunctival sac would be sufficient to 
give the tears a constant sulfa content. 

This experiment was done on three con- 
secutive days and every time it gave the 
same result. In some cases some of the sulfa 
itself could be seen still remaining in the 
lower cul-de-sac after 24 hours. This proved 
to us that one application of the powder 
every 24 hours is sufficient to give the effect 
needed. 

All the infants were treated by putting 
sulfanilamide powder in their conjunctival 
sacs once every 24 hours and by giving 
them sulfanilamide by mouth according to 


(B) 


Fig. 4 (Kamel). Case 9 in Table 1. (A) Before treatment; (B) after treatment. 


= 
| 
| 
| 
| 
bet 


210 


their weights for 10 consecutive days. Ap- 
plying the powder locally in infants proved 
not to be difficult. We applied it while they 
were lying on the table and, as it is non- 
irritant, they did not try to rub their eyes 
afterward. The mothers were instructed not 
to wash the eyes of their babies before the 
following morning. 

They were all observed every three 
months for the first six months, then every 
15 days for the next six months. After the 
lapse of one year, during which time no 
treatment whatsoever was given to the in- 
fants, the condition of their lids was just the 
same as at the time when the sulfa treatment 
was given, Cases in the proto-trachomatous 
stage remained with the proto-trachomatous 
changes, and cases with early trachoma I 
remained with the small nonexpressible 
follicles. 

As a control, the condition of a number 
of children of the same age group and of 
the same social standard, taken also from 
the out-patient department, was observed. 
The condition of their trachoma was defi- 
nitely more advanced than that of the treated 
cases. No case showed a proto-trachomatous 
stage. Most of the cases showed trachoma I 
with large follicles, some of which were ex- 
pressible, while others showed trachoma IT 
with papillary hypertrophy. 

CONCLUSION 

1. The first conclusion is that, according 
to the present state of knowledge, the ques- 
tion of the treatment of trachoma is far 
from being solved, Many other points must 
be investigated before we can assume, with 
certainty, the efficacy or not of any drug in 
the treatment of trachoma. The use of the 
sulfanilamide in the treatment seems to be a 
step forward, but it is a step blindly taken. 

2. Out of the two compounds we have 
used, sulfanilamide given according to Loe’s 
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technique gave a better result. It arrests the 
progress of the disease. We do not know 
definitely whether this arrest is due to a 
direct effect of the drug on the virus of 
trachoma or not. 

3. Even if we consider the effect of the 
sulfanilamide to be only on secondary infec- 
tions, the improvement noted in cases of 
trachoma after its use should make us as- 
sume that these secondary infections must 
be the cause of some of the pathologic 
changes seen in trachoma, in which case the 
use of the sulfa in the treatment of trachoma 
should be considered justifiable. 

4. The fact that sulfanilamide out of all 
the sulfa drugs is the least beneficial in the 
combat of secondary infections, while it is 
the most beneficial in the treatment of 
trachoma, is evidence against the idea of its 
having no effect on the virus of trachoma. 

If the improvement noticed was only due 
to control of secondary infection, then 
sulfadiazine and sulfathiazole should have 
been more effective than sulfanilamide, while 
the reverse is what we see. The arrest of the 
disease and the corneal cure after the ad- 
ministration of sulfanilamide should mean 
that this drug has a certain effect on the 
causative agent of trachoma. 

5. Finally, and on the strength of the 
previous argument, I must consider the use 
of sulfanilamide in the treatment of 
trachoma both indicated and justified. It 
arrests the progress of the disease, and the 
arrest of the enemy is gaining half the 
battle. It improves the results obtained with 
the usual local methods of treatment. 

Memorial Ophthalmic Laboratory, Giza. 


Before finishing, I would like to express my 
deep gratitude to Dr. F. Maxwell Lyons, director 
of the Giza Memorial Ophthalmic Laboratory, 
under whose supervision and according to whose 
advice these experiments were done. I would like 
also to thank Dr. G. Badir for his help in the 
bacteriologic work. 
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POSITION OF THE RISLEY PRISM IN THE MADDOX-ROD TEST 


Eart L. Green, Px.D.* 
Columbus, Ohio 
AND 
Ricnuarp G. Scorer, M.D.* 
Saint Louis, Missouri 


In measuring heterophoria with a pho- 
rometer, there are two possible methods of 
employing the Risley rotary prism and the 
Maddox rod. The Risley prism and the Mad- 
dox rod may be placed before the same eye 
or they may be placed before opposite eyes. 
The two methods may be expected to yield 
different results on the same individual. This 
paper is a report of a study of the possible 
difference in results of the two methods. 

The conclusions to be drawn from the 
study may have only academic interest for 
the clinician. They have a more practical in- 
terest for the Armed Forces and, perhaps, 
for industry. In the case of the Armed 
Forces, the Navy uses the Risley prism be- 
fore one eye and the Maddox rod before 
the opposite eye. The Air Force uses the 
Risley prism and Maddox rod before the 
same eye. If the two methods give signifi- 
cantly different results, it is important that 
the extent of the difference be known, par- 
ticularly if the flying services are to use 
examining methods that are regarded as 
identical. 

The question of the effect of different 
techniques will arise whenever each of a 
group of patients or subjects is to be ex- 
amined and classified as being one of two 
types, say A and B, on the basis of certain 
findings on an examination. With respect 
to lateral heterophoria, for example, Type A 
may be those who are accepted for perform- 
ing an industrial or military task because 


*From the Department of Zoology, Ohio State 
University. 

tFrom the Department of Ophthalmology, 
Washington University School of Medicine, and 
the Oscar Johnson Institute. This study was made 
under a contract with the Office of Naval Research 
as Project N6onr-202, Task Order I, NR 141-022. 
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their distant measurement lies between four 
prism diopters of exophoria and four of 
esophoria. 

Type B may be those who are to be re- 
jected because their distant lateral hetero- 
phoria is greater than four prism diopters 
of exophoria or four of esophoria. In this 
particular instance, if two techniques of per- 
forming a prescribed test for heterophoria 
give different results, and if both techniques 
are in use, some subjects may be called A 
by one method who would be called B by the 
other, or vice versa. 

Furthermore, an answer to the question 
of equivalence of the techniques will be im- 
portant when individual subjects are to be 
studied over a long period of time by sev- 
eral examiners, If the examiners use dif- 
ferent techniques for performing what is 
thought to be the same heterophoria test, 
the record of the heterophoria over a period 
of time may indicate systematic changes that 
actually do not exist, or may fail to reveal 
systematic changes that do exist. 

The results of this study indicate that the 
position of the prism and the rod should not 
be changed indiscriminately. For lateral 
heterophoria, measurements by one method 
may be converted into measurements by the 
other if this is required. For vertical hetero- 
phoria, it appears that not even conversion 
may be accomplished satisfactorily. 


PLAN OF EXPERIMENT 


We shall refer to the two methods of test- 
ing as “same” and “opposite.” The testing 
procedures are given in detail in the next 
section. There are actually two “same” meth- 
ods, differing only by whether the rod and 
prism are together before the right or the 
left eye. Similarly, there are two “opposite” 
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methods, differing only by whether the rod 
(and not the prism) is before the right or 
the left eye. Of these four possible methods, 
only two were chosen for the experiment. 

“Same” will mean that the rod and rotary 
prism are before the right eye. 

“Opposite” will mean that the rod is be- 
fore the right eye while the rotary prism is 
before the left eye. 

The exclusion of the other two possible 
methods appeared not to introduce a serious 
limitation to the experiment, since a previous 
study’ has shown no significant difference 
when what is called the “same” method here 
is used before the right and then before the 
left eye. 

The experiment was planned so that each 
member of a sample of subjects could be 
tested with both the “same” and the “oppo- 
site” methods. Each subject, in other words, 
was used for a control upon himself. 

The two methods were compared by means 
of three criteria: 

First, do the “same” and “opposite” meth- 
ods yield equivalent average amounts of 
heterophoria? This was answered by testing 
for the significance of the difference between 
the means of the measurements by the two 
methods of testing. 

Second, are the “same” and “opposite” 
methods alike with respect to the variability 
or dispersion about their respective means? 
This was answered by testing for the signifi- 
cance of the differerce between the standard 
deviations of the measurements by the two 
methods of testing. 

Third, regardless of whether the means 
and standard deviations are alike or differ- 
ent, do the readings taken on the same sub- 
jects tend to have similar values in the sense 
that one reading may be converted to the 
other satisfactorily by some linear function ? 
This was answered by computing the prod- 
uct moment coefficient of correlation and at- 
tempting to judge whether the correlation 
coefficients were high enough to justify the 
conversion. 

A common assumption lies behind the 
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criteria selected for answering the three ques- 


tions. We shall assume that the samples of 
readings for heterophoria are from a bivari- 
ate normal population of readings. This as- 
sumption is known not to be strictly true, yet 
the general similarity of the frequency dis- 
tributions of pairs of heterophoria readings 
to the bivariate normal surface appeared to 
be close enough to justify the assumption as 
an approximation. 


TESTING PROCEDURES 


Lateral and vertical heterophoria were 
measured to the nearest prism diopter by 
the two methods at testing distances of 20 
feet and 13 inches. At 20 feet, a muscle 
light 1.0 cm. in diameter was used; at 13 
inches, a May-type ophthalmoscope with 
the head removed served as a muscle light. 
There were no lights in the immediate vicin- 
ity of the muscle light but the room was not 
entirely darkened. 

Each patient was tested twice for lateral 
and twice for vertical heterophoria at each 
of the two testing distances. One method of 
testing, “same,” utilized a white Maddox 
rod and a Risley rotary prism placed before 
the right eye. The prism was rotated three 
or four diopters “off” the zero position, 
thereby requiring some adjustment even 
though orthophoria were present. The ex- 
aminer moved the image of the rod at the 
patient’s direction until it bisected the light. 
The other method of testing, “opposite,” 
differed from this by having the Risley 
rotary prism before the left eye while the 
Maddox rod remained before the right eye. 

Each patient was tested (1) for lateral 
heterophoria at 20 feet, (2) for vertical 
heterophoria at 20 feet, (3) for lateral 
heterophoria at 13 inches, and (4) for verti- 
cal heterophoria at 13 inches. These four 
circumstances will be called the conditions 
of testing. Whether each subject was tested 
by the “same” or “opposite” method first 
for any one condition was a random choice 
determined by extracting numbers from a 
table of random sampling numbers. 
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RISLEY PRISM IN MADDOX-ROD TEST 


THE SAMPLE 


The exact number of subjects to be tested 
in the experiment was not decided upon in 
advance. It was planned to test about 50 
subjects and to use the data on them to 
determine whether this number was ade- 
quate or not. An “adequate sample” means 
a sample large enough to detect differences 
of practical importance between the “same” 
and “opposite” methods, if such differences 
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of one of us (R. G. S.). They ranged in 
age from 10 to 65 years. There were 21 
males and 30 females. 


TEST FOR EQUAL MEANS 


The difference between the averages for 
the two testing methods is the same as the 
average of the differences between the pairs 
of readings taken on the same subject. That 
is, a reading of +3.0 diopters for “same” 


TABLE 1 


COMPARISON OF THE “SAME” AND “OPPOSITE” METHODS OF TESTING LATERAL AND VERTICAL 
HETEROPHORIA AT 20 FEET AND 13 INCHES WITH RESPECT TO MEANS, STANDARD 
DEVIATIONS, AND COEFFICIENTS OF CORRELATION 


At 20 feet 


At 13 inches 


Lateral 

+0.95 

+1.14 

Mean difference x —0.19 

Diff. for signif. at 5% level +0.31 

Diff. of practical importance +1.00 

Minimum detectable difference* +0.57 
Standard deviations 81 2.72 


S2 


Ratio (larger/smaller) 

Ratio for signif. at 5% level 
Ratio of practical importance 
Minimum detectable ratiot 


Correlation coefficients 
Coefficient for predictability 


Ti2 


n=51 subjects. 
1 =“same,” 2 =“‘opposite.” 
Original records in prism diopters. 


Vertical Vertical 


—0.17 
—0.06 
—0.11 
+0.12 
+0.50 
+0.23 


0.52 


For the means, + =esophoria or right hyperphoria, — =exophoria or left hyperphoria. _ 7 
* If the observed mean difference is less than the minimum detectable difference, no claim of a difference 
should be made. If the minimum detectable difference is less than the difference of practical importance, the 


sample size is adequate. 


+ If the observed ratio is less than the minimum detectable ratio, no claim of a difference between stand- 
ard deviations should be made. If the minimum detectable ratio is less than the ratio of practical importance, 


the sample size is adequate. 


exist, with specified risks of claiming there 
is a difference when there is not and claim- 
ing there is not a difference when there is. 

Actually testing was interrupted after 51 
subjects had been examined and this num- 
ber was found subsequently to satisfy the 
conditions of adequacy. These 51 subjects 
were persons with no ocular complaints at- 
tributable to ocular muscle imbalance. Some 
of them were personnel on the staff of a 
hospital while others were private patients 


and —1.0 diopter for “opposite” on a given 
subject is a difference of 4.0 diopters be- 
tween the two methods for that subject. 
Arbitrarily, the + and — signs before the 
original readings mean esophoria and exo- 
phoria respectively for lateral heterophoria, 
and right hyperphoria and left hyperphoria 
respectively for vertical heterophoria, The 
+ (or —) sign before a difference between 
original readings means that the “same” 
reading was larger (or smaller) than the 


on —1.44 -0.16 

—1.61 

40.17 0.00 

iy +0.49 +0.14 
+1.00 +0.50 

co +0.89 +0.25 | 

2.37 0.64 5.16 0.70 

1.15 1.23 1.04 1.09 

| 1.12 1.18 1.09 1.16 a 

di 1.20 1.20 1.20 1.20 4 

1.21 1.33 1.16 1.30 

= +0.91 +0.74 +0.95 +0.80 
+0.90 +0.90 +0.90 +0.90 
—_ 
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“opposite” reading, since the differences were 
found by subtracting the “opposite” reading 
from the “same” reading. 

The observed mean differences are given 
in Table 1, along with the means of the 
“same” and “opposite” methods. The mean 
differences are all less than 0.2 prism diop- 
ters and each of them is less than the differ- 
ence required for significance at the five- 
percent level. 

Statistical significance or nonsignificance 
alone does not, however, provide informa- 
tion about the adequacy of the sample. A 
sample is adequate if it is large enough to 
detect a true difference which is less than 
the difference of practical importance. 

If the means are not actually equal, there 
is a question of how unequal they should be 
to give their difference a practical impor- 
tance. It seems reasonable that a difference 
of one prism diopter or more for lateral 
heterophoria and a difference of one half a 
prism diopter or more for vertical hetero- 
phoria would have practical importance if 
such a difference were present. These dif- 
ferences are given in Table 1 together with 
the corresponding minimum detectable dif- 
ference.* A minimum detectable difference 
is a difference, which if it were the true 
difference, would lead to rejection of the 
hypothesis of no difference 95 times in 100 
when the five-percent level of significance 
is used. It may be seen that each minimum 
detectable difference is less than the corre- 
sponding difference of practical importance. 
The sample of 51 subjects is adequate. 


TEST FOR EQUAL VARIABILITY 


The standard deviations of the “same” and 
“opposite” methods of testing for each of the 
four testing conditions are shown in Table 1, 
which also shows the ratio of the larger to 
the smaller standard deviation. This ratio is 
expected to equal one if the standard devia- 


* The minimum detectable differences were com- 
puted for a two-sided t-test by use of the tables 
of the noncentral t-distribution in Johnson and 
Welch.’ 
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tions are equal. The ratios for testing at 20 
feet are both significantly different from 
one; those for testing at 13 inches are not 
significantly different from one at the five- 
percent level.’ 

The minimum detectable ratios for a sam- 
ple of n = 51, for a five-percent chance of 
claiming there is a difference when there is 
not are given in Table 1. The minimum de- 
tectable ratios for lateral heterophoria at 20 
feet and 13 inches are near 1.2 which was 
chosen as the ratio of practical importance 
to discover, if present. Because of the close 
agreement, it appears that the sample of 51 
subjects was adequate for detecting impor- 
tant differences, if present, in the standard 
deviations of the “same” and “opposite” 
methods. 

For vertical heterophoria, however, the 
minimum detectable differences exceed 1.2. 
This implies that more testing should be 
done if special emphasis is to be put upon 
a possible inequality of standard deviations. 
Further testing for vertical heterophoria to 
make the sample adequate would, however, 
be a waste of effort in view of the low cor- 
relations between “same” and “opposite” 
readings (to be discussed in next section). 

It is necessary to see what is meant by a 
ratio of practical importance of 1.2. If the 
standard deviations for the “same” and “op- 
posite” methods were equal, a policy could 
be established of rejecting all applicants 
whose heterophoria deviates from the mean 
by more than two standard deviations in 
either direction. This policy would lead to 
rejecting about five percent of all applicants 
and would give the same results with either 
method of testing. 

For example, if the mean lateral hetero- 
phoria at a testing distance of 20 feet is 1.0 
prism diopter of esophoria and the standard 


+ This test and the minimal detectable ratios 
were computed by a method given by Morgan’ 
with the use of tables of David.‘ Morgan’s test 
takes account of the fact that the standard devia- 
tions were computed from a correlated series of 
observations. 
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deviation of both testing methods is 2.5 
prism diopters, about five percent of appli- 
cants may be expected to have more than 
6.0 prism diopters of esophoria (= 1 + 
2 X 2.5), or more than 4.0 prism diopters 
of exophoria (= 1 — 2 X 2.5). 

If, on the other hand, the standard devia- 
tions of the “same” and “opposite” methods 
are unequal, so that their ratio is 1.2, the 
method with the smaller standard deviation 
will reject fewer and the method with the 
larger standard deviation will reject more 
applicants when compared with fixed cut- 
off levels, such as 6.0 prism diopters of eso- 
phoria and 4.0 prism diopters of exophoria. 
The exact amount of the discrepancy be- 
tween the methods depends upon the cut-off 
levels. 

If the cut-off levels are determined by the 
standard deviation of one method to yield 
five-percent rejection of applicants, another 
method for which the standard deviation is 
1.2 times larger will yield about 10-percent 
rejection, 1.3 times larger will give about 
13-percent rejection, and 1.4 times about 16 
percent. At the very worst, therefore, for 
lateral heterophoria at 20 feet, where -the 
minimum detectable ratio was 1.21 for 
n = 51 and the observed ratio was 1.15, the 
difference in percentage of rejection is about 
five percent and may actually be less. 


TEST FOR CORRELATION 


The coefficients of correlation between the 
“same” and “opposite” methods of testing 
heterophoria are shown in Table 1 for each 
of the four conditions. The correlation co- 
efficients are uniformly higher than the value 
required for being significantly different 
from zero. But statistical significance alone 
is not a satisfactory criterion for judging 
the utility of a correlation coefficient. 

If the “same” method is to be used rou- 
tinely in preference to the “opposite” method 
or vice versa, predictability will be more im- 
portant than statistical significance. Pre- 
dictability depends upon the square of the 
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correlation coefficient. Coefficients of 0.90 
or higher will be required to insure a pre- 
dictability of 0.81 or higher. If a predicta- 
bility of 0.81 is arbitrarily chosen as the 
minimum, the “same” and “opposite” meth- 
ods of testing may be used interchangeably 
for testing lateral heterophoria at 20 feet or 
at 13 inches. 

Interchangeability in this connection may 
mean either a direct substitution of a “same” 
reading for an “opposite” reading or the re- 
verse, or it may mean the substitution of a 
linear function of a “same” reading for an 
“opposite” reading or the reverse. Direct 
substitution will be possible only if the true 
means and true standard deviations are equal 
and if the square of the correlation coeffi- 
cient is 0.81 or more. The substitution of a 
linear function will be possible if the square 
of the correlation coefficient is 0.81 or more, 
even though the true means or the true stand- 
ard deviations or both are unequal. 

For vertical heterophoria at both testing 
distances the requirement of high predicta- 
bility is not satisfied. The failure of the two 
testing methods to exhibit satisfactorily high 
correlations for vertical heterophoria may 
indicate a real difference between the meth- 
ods, but it is more likely to have been a re- 
flection of the coarseness of the measuring 
device relative to the very small range of 
amounts of vertical heterophoria in human 
subjects. 


DIscussION 


Variations in the technique of giving any 
test for heterophoria are inevitable. The 
only important question is how serious the 
variations may be and what efforts should be 
made toward further standardization of the 
testing procedure. Specifically, we have tried 
to decide whether an examiner will get dif- 
ferent results depending upon whether he 
performs the Maddox-rod test for the het- 
erophoria with the rod and prism in front of 
the same eye or with the rod and prism in 
front of opposite eyes. There is no question 
of which is the right technique. The question 
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is merely of deciding if one technique should 
be designated as standard and thus used 
routinely in heterophoria tests. 

It is obvious that a designatio: of a stand- 
ard procedure is more important when sev- 
eral ophthalmologists are to examine a large 
group of subjects and to classify each as 
acceptable or not acceptable for performing 
a given task. In routine examinations of pa- 
tients with the objective of writing prescrip- 
tions for glasses rather than of classifying 
the patients, variations in testing technique 
among ophthalmologists may have very little, 
if any, importance, except as those variations 
hinder their communicating with each other 
about the results of their separate tests upon 
any one patient. 

The designation of a standard technique 
appears to be advisable in performing the 
Maddox-rod test. The differences between 
the “same” and “opposite” methods of test- 
ing are trivial so far as average readings are 
concerned. The difference between the two 
methods seems to be confined largely to the 
dispersions about the averages, and this dif- 
ference can be confidently claimed only in 
the case of lateral heterophoria at 20 feet. 
This implies that the method which has the 
smaller standard deviation will yield greater 
percentages of acceptable candidates, when 
acceptability is judged by arbitrarily fixed 
limits. 

In the case of lateral heterophoria at 13 
inches, where the means and standard devia- 
tions of the “same” and “opposite” methods 
appeared to be equal or nearly so, the correla- 
tion between the two methods was sufficiently 
high to justify direct substitution of “same” 
for “opposite” readings and vice versa. For 
lateral heterophoria at 20 feet, on the other 
hand, substitution is possible but only by use 
of a linear function since the standard devia- 
tions appear to be unequal. For vertical 
heterophoria at both 20 feet and 13 inches, 
no satisfactory interchangeability seems to 
be possible. 
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SUMMARY 


An experiment was performed to see if 
two methods of performing the Maddox-rod 
test for heterophoria may be regarded as 
equivalent. The methods are alike except 
that in one the rod and prism are over the 
“same” eye; in the other they are over “op- 
posite” eyes. 

The comparison between the two methods 
was made on 51 subjects who were each 
tested by each method under four conditions, 
lateral and vertical heterophoria at 20 feet 
and 13 inches. The comparison was based on 
three criteria. 

The methods are identical if the mean 
heterophoria readings are equal, if the stand- 
ard deviations about the mean are equal, 
and if the coefficient of correlation is equal 
to one so that a reading by “same” may be 
directly substituted for a reading by “op- 
posite” and vice versa. The methods are 
equivalent if the coefficient of correlation is 
high irrespective of the values of the means 
and standard deviations. 

The results of the experiment were: 


1. For lateral heterophoria at 20 feet, the 
means were nearly equal, the correlation was 
high, but the standard deviations were un- 
equal. This implies that “same” may be con- 
verted to “opposite” readings and vice versa 
by computing a linear function to make the 
conversion, but it will be simpler in routine 
examination to specify that either the “same” 
or the “opposite” method is to be used. 

2. For vertical heterophoria at 20 feet the 
means were nearly equal, but the standard 
deviations may be unequal, and the correla- 
tion was low. It will be necessary to specify 
that one method or the other is to be used 
in routine examinations. 

3. For lateral heterophoria at 13 inches, 
the means were nearly equal, the standard 
deviations were nearly equal, and the corre- 
lation was high. This implies that “same” 
readings may be directly substituted for “op- 
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posite” readings and vice versa. 

4. For vertical heterophoria at 13 inches, 
the means were equal, the standard devia- 
tions were nearly equal, but the correlation 
was low. It will be necessary to specify 
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CHORIONEPITHELIOMA OF CHOROID* 
METASTATIC FROM TUMOR IN TESTICLE 


Max M. Kutvin 


Coral Gables, Florida 


The occurrence of chorionepithelioma in 
the testicle is very rare. Metastasis of such 
a tumor to the choroid is exceedingly rare. 
Ferguson, as reported by Hellwig,’ found 
six chorionepitheliomas in a series of 400 
testicular tumors. Godtfredsen? reviewed the 
literature and noted that, in 1934, O. Ask in 
a review of 211 cases of uveal metastases 
found no case of choroidal metastasis from 
tumors of the testicle. Since then four cases 
have been reported. However, it is to be 
noted that the first three cases ever reported 
of choroidal metastases of chorionepithe- 
lioma occurred in women, the first one by 
Muloch-Houwer, in 1926, the second by 
Slavik, in 1933, the third by Simidu, in 1935. 

McDonald,* in 1936, was the first to re- 
port a case of choroidal metastasis from a 
chorionepithelioma of the testicle. A man, 


* From The Department of Ophthalmology, U. S. 
Veterans Administration Hospital, Hines, Illinois. 
Sponsored by the Veterans Administration and 
published with the approval of the chief medical 
director. The statements and conclusions published 
by the author are a result of his own study and 
do not necessarily reflect the opinion or policy of 
the Veterans Administration. 


aged 28 years, had a swelling of the testis 
for eight months. At that time he felt his 
vision was impaired in his right eye. Exami- 
nation revealed a detachment of the retina 
associated with a tumor in the eye. Due to 
pain and increased tension, the eye was enu- 
cleated. A microscopic examination disclosed 
typical chorionepithelioma cells in the cho- 
roid, and metastatic lesions throughout, As- 
sociated hypophysial changes were present. 

Reichling,* in 1938, reported the second 
case of a choroidal metastasis from the tes- 
ticle. Generalized metastases were found. 
Typical tumor cells were present in the cho- 
roid. General endocrine disturbances, gyne- 
comastia, and a positive Ascheim-Zondek 
test were present. 

Godtfredsen? reported the third case, in 
1944, in a youth, aged 18 years. Histologic 
examination revealed a tumor in the choroid 
which consisted of large solid heaps and 
strands of epithelial cells surrounded by 
cavities filled with blood. Syncytial cells con- 
sisting of large dark nuclei surrounded by 
dark protoplasm were found in several sec- 
tions, 
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Fig. 1 (Kulvin). Lung (low power). Tissue 
replaced by irregular cells. 


Kambara® reported the fourth case in a 
man, aged 21 years, whose complaint of fail- 
ing vision brought him to the hospital, where 
the patient died within three weeks. A tumor 
of the testis had been found on examination. 
At autopsy generalized metastases except 
for bones and pituitary body were found. 
The tension in the involved eye was low. 
Typical Langhans and syncytial cells were 
seen both in the primary and metastatic le- 
sions. 

REPORT OF CASE 


History. G. T. M., a 22-year-old white 
man, was admitted to the U. S. Veterans 
Hospital, Hines, Illinois, February 29, 1948, 
complaining that his left kidney had not 
been functioning for the past three weeks. 
He also had had pains in the left flank for 
about six weeks and had lost seven pounds 
in weight in three weeks. He stated he had 
been coughing quite a bit, bringing up much 
mucus and thick sputum for the past six 
weeks. He stated his left testicle was re- 
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moved February, 1947, at a private clinic, 
followed up with X-ray therapy to the left 
groin in March and April, 1947. He was rela- 
tively symptom free until about six weeks 
ago when he first noticed onset of pain in 
the region of the left upper quadrant. He 
noticed an enlargment of the left testicle 
for a long time prior to its removal. The tu- 
mor was found to be an adenocarcinoma. 
Physical examination. A large mass, the 
size of which could not be accurately meas- 
ured, was found to occupy the left upper 
quadrant in its medial portion. The mass 
was slightly tender. No tenderness was pres- 
ent in the left renal area. A mass was pal- 
pated in the pelvis on rectal examination. 
The major vessels could be outlined. The 
chest was clear. No edema of the lower ex- 
tremities was present. No vena cava ob- 
structive symptoms were presen! Blood 
pressure was 158/104 mm. Hg. 
Laboratory. A chest X-ray examination 
showed no metastases. An intravenous py- 
elogram revealed a nonfunctioning left kid- 


Fig. 2 (Kulvin). Lung ‘high power). Embryonal 
cells. Mitotic figures present. 
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ney. Blood N.P.N. was 34. Prolan A re- 
vealed 100 M.U. per liter. 

Course in hospital. He was started on deep 
X-ray therapy. He was nauseated and los- 
ing weight. Having learned of his cancer, 
he became interested in a cancer clinic in 
Texas which could guarantee a “cure” of 
patients which the Veterans Administration 
could not. He was discharged April 10, 1948. 
He was readmitted June 21, 1948, for a gen- 
eral check-up. His only complaint was a 
slight morning cough. Toward the end of 
May, 1948, he developed a mass in the an- 
terior suprasternal notch for which he had 
been given 2,000 r of X-rays with a definite 
regression of the mass. Blood pressure was 
128/60 mm. Hg. On swallowing, a small 
smooth nontender mass was felt in the 


suprasternal notch. No abdominal mass was 
felt. The left testicle was absent. The pros- 
tate was normal. 

Laboratory and _ special examinations. 
X-ray films of spine and chest were nega- 
tive. Serologic and complement-fixation tests 


Fig. 3 (Kulvin). Liver (low power). Irregular 
tumor cells. 


Fig. 4 (Kulvin). Liver (high power). Mitotic 
figures present in large tumor cells. 


were normal. Prolan A was 100 M.U. per 
liter. 

A consultation with the tumor service ob- 
tained the opinion that the patient had had 
full tolerance doses of X-ray therapy to the 
abdomen. An exploratory laparotomy was 
recommended and carried out July 13, 1948, 
at which time a small mass 5 by 8 cm. was 
found, which was firm and adherent to the 
vertebral column, aorta, and hilum of the 
kidney. Excision of the mass was not con- 
sidered feasible. Multiple metastases to the 
liver were present. A biopsy taken from a 
nodule revealed a metastatic embryonal car- 
cinoma. 

About 10 days following surgery, the pa- 
tient noticed some dimness of vision, with 
severe occipital headache and loss of lateral 
vision. 

The first eye examination, made July 28, 
1948, by Dr. W. Kreft, was confirmed by 
me. Visual acuity was R.E., 20/15; L.E., 
5/400, uncorrectible. Tension was: R.E., 
19 mm. Hg; L.E., 13 mm. Hg (Schi¢tz). 
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Fig. 5 (Kulvin). Lymph node (low power). 
Lymph tissue replaced by tumor cells. Considerable 
necrosis is present in various areas. 


Central field examination with the stereo- 
campimeter revealed a loss of the nasal field 
and partial loss of the inferotemporal field 
of the left eye. The right eye was normal. 
Fundus examination. The right fundus 
was normal. The left fundus showed a two- 
diopter elevation of the retina two disc 
diameters temporal to the nervehead. To- 
ward the periphery a grayish green elevation 
of 12 diopters was seen from the 1- to 8- 
o'clock positions, extending from the ora 
serrata to three fourths of the distance to 
the disc where it dipped down sharply in 
such a manner that the macula could not be 
seen. Vessels crossing over this area were 
seen to become fibrotic at the periphery. 
Small round discrete hemorrhages were 
noted at the ends of the vessels. New vessel 
formation was seen in several areas. Trans- 
illumination of the eyeball revealed no ob- 
struction to light. No retinal tears were 
seen. 
The diagnosis was tumor of the choroid, 
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metastatic, with detachment of retina. He 
was advised to go to bed. Further examina- 
tions were to be made later. 

A second eye examination was made on 
August 4, 1948. The elevated bullous area 
from the 1- to 6-o’clock positions had pro- 
gressed to 15 diopters of elevation. Another 
bullous elevation extended from the 10- to 
6-o’clock positions, diminishing in size to- 
ward the disc. The only remaining attached 
area was found between the 10- and 1- 
o'clock positions, at the ora serrata, pro- 
ceeding in a decreasing fan-shaped form 
toward the disc. Enucleation of the eye was 
advised. His general condition became in- 
creasingly more serious and he died on the 
night of September 5, 1948. 


AUTOPSY REPORT 
Gross 

Liver. The liver was enlarged, with nu- 
merous metastatic nodules presenting 
throughout. There was much evidence of tis- 
sue destruction, probably due to manipula- 
tion, especially of the left lobe. 


Fig. 6 (Kulvin). Lymph node (high power). 
Tumor cells replace lymph tissue. 
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VAS 


Lungs. There were multiple nodules 
throughout the lungs especially in the left 
lower lobe. The bronchial nodes were en- 
larged. 

Kidney. The kidneys were adherent and 
difficult to dissect due to X-ray therapy. No 
evidence of gross vascular thickening was 
present. The other organ tissues were nor- 
mal. 


HISTOLOGY 


Lungs. The lung tissue was almost de- 
stroyed and replaced by cells, irregular in 
size and shape. Numerous mitotic figures 
were present. The cells were embryonal in 
character. The alveoli contained many red 
cells and much fibrin (figs. 1 and 2). 

Liver. The section revealed irregular cells, 
which tended to glandular formation. Mi- 
totic figures were present throughout. The 
capsule of the section was thickened (figs. 
3 and 4). 

Lymph nodes. The lymph tissue was re- 
placed by tumor cells as in the liver and 
lung sections. There was considerable ne- 


Fig. 7 (Kulvin). Chorionepithelioma of the tes- 
ticle (A) Tumor. (B) Normal. (C) Fibrosis. 
(AFIP 213695-1.) 


Fig 8 (Kulvin). Chorionepithelioma of testicle. 
(A) Syncytial cells. (B) Mitotic figure. (AFIP 
213695-5.) 


crosis in various areas of the section (figs. 
5 and 6). 

Kidney. The kidney tubules revealed de- 
struction of the epithelium. The vessels and 
the glomeruli showed no unusual changes. 

The heart, adrenals, spleen, pancreas, and 
prostate sections showed no abnormal 
changes. 

Testicle. Extensive tumor formation was 
present, with marked fibrosis of tissues in 
between masses of tumor tissue (fig. 7). 
Syncytial cells and Langhans cells are typi- 
cal, with mitotic figures present. Tumor cells 
are arranged in acinar formation, as in nor- 
mal tissues. There are groups of large epi- 
thelial-like elements occurring in sheets, in 
many instances surrounded by multinucle- 
olated deeper-staining syncytial elements in- 
cluding many bizarre giant syncytial forms. 
The polyhedral epithelial elements have rela- 
tively large nuclei with prominent nucleoli 
and pale cytoplasm, probably arising from 
Langhans’s layer (figs. 7 and 8). 
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PATHOLOGIC REPORT ON EYE 


The report obtained from the Army In- 
stitute of Pathology was: 


GRoss 

The specimen revealed a white oval mass 
16 by 19 by 12 mm. filling two thirds of 
the intraocular volume, The mass had de- 
tached the retina and was streaked with 


Fig. 9 (Kulvin). Chorionephithelioma of choroid, 
metastatic from testicle. (AFIP 213695-3.) 


reddish areas. The subretinal space was par- 
tially filled with blood (fig. 9). 


HISTOLOGY 


Extending from the posterior choroid into 
the subretinal space was a tumor composed 
of cells with vesicular, often nucleolated nu- 
clei and a prominent chromatin network. 
Many of the cells formed acini, whereas in 
other areas there was considerable hyper- 
plasia, with many mitotic figures and multi- 
nucleolated cells. The acinar arrangement in 
the testicle was compatible with a diagnosis 
of embryonal carcinoma but the tropho- 
blastic element in the eye was characteristic 
of chorionepithelioma. A diagnosis of cho- 
rionepithelioma, metastatic in eye from the 
testicle was made (figs. 10, 11, and 12). 


MAX M. KULVIN 


GENERAL DISCUSSION 

Mathieu and Robertson,* in a compre- 
hensive article, stated that chorionepithe- 
lioma was a rare and malignant neoplasm 
which arose from the epithelium of chorionic 
villi, Schlagenhaufer,® in 1902, suggested 
the name: malignant chorionepithelioma of 
testicle. He stated the growth in question was 
genetically equivalent to the chorionepithe- 
lioma seen in the female and was originated 
in a teratoma. 

Karsner’ believed the chorionepithelioma 
was derived from the covering cells of cho- 
rionic villi. The cells which take part in the 
tumor growth are the cuboidal cells of Lang- 
hans and syncytium, both of which are de- 
rived from trophoblast, thus similar to ecto- 
blastic epithelium. It may even appear as 
part of teratoid tumors in testes. 

Melot® believed that the chorionepithe- 
lioma could be the result of a malignant evo- 
lution of embryomas arising especially in 
the testicle. Abell* considered chorion- 
epithelioma in the male as among “the be- 
lieve it or not’s of medicine.” After be- 
lieving for years that the tumor arose only 
as a sequel of pregnancy, its demonstration 
in the male afforded a paradoxical curiosity. 

MacCallum® also stated that the exist- 
ence of tumors morphologically identical 
with the chorionic epithelioma of women, 
but growing in the testicle of men, was in- 
teresting. These tumors belong to the com- 
posite type called teratoma, which contain 
tissues of many sorts, representing all three 
germinal layers, and give rise to metastases 
which are composed of Langhans cells and 
syncytium. 

Embryoma or solid teratoma contain rudi- 
mentary masses of tissues without develop- 
ment of chorionic elements. Callen® believed 
that the tumor originated from a fetal rest 
of the primordial gonoblasts by a process of 
parthenogenesis. 

Gough® believed that, since chorionepithe- 
lioma of the testis metastasized through the 
lymphatic system, a fundamental difference 
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in the type of tumors was suggested even 
though the cellular elements and the bio- 
logic reactions may have been indistinguish- 
able from those present in the chorionepi- 
thelioma associated with pregnancy and hy- 
datidiform mole in the female. 

Adams” in a classification of malignant 
testicular tumors stated that chorionepithe- 
liomas represented the development of a spe- 


Fig. 10 (Kulvin). Chorionepithelioma of choroid, 


metastatic from testicle (high power). (AFIP 
213695-7.) 


cial type of tissue in teratomatous tumors. 
They may be entirely or very partially com- 
posed of such tissue. These tumors repre- 
sented about one percent of testicular tu- 
mors. The tumors in which trophoblastic 
tissue was present in sufficient amount to 
distinguish it from other testicular tumors 
were known to produce the greatest amount 
of gonadotropic hormone. It was therefore 
expected that associated symptoms accom- 
panying this condition were those of the 


Fig. 11 (Kulvin). Chorionepithelioma of choroid, 
metastatic from testicle, showing vesicular, multi- 
nucleated cells (high power). Mitosis is common. 
(AFIP 213695-7.) 


Fig. 12 (Kulvin). Chorionepithelioma of choroid, 
metastatic from testicle. (AFIP 213695-4.) 
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feminine counterpart induced by the hor- 
mone. 

Callen® believed that the association of 
(1) gynecomastia with testicular tumor and 
(2) a pregnancy reaction in the urine would 


choroid"* may be due to the anatomic fact 
that the ophthalmic artery leaves the internal 
carotid artery at a right angle. It is easier for 
malignant emboli, or any kind for that mat- 
ter, coming by this route to bypass the oph- 


thalmic artery and lodge in the circulation of 
the brain and meninges. 
Parsons stated that the left eye is more 


make the diagnosis of chorionepithelioma 
unquestionable. Friedlander and Moses 
quoted by Adams” stated that (1) the 


TABLE 1 


SUMMARY OF TOTAL CASE REPORTS 


Primary 
Source 


Metastases | Tension 
| 


Disturbance 


horoid ; por 
ung gall- 

McDonald, A. E. | ‘ L. testis | bladder, groin 
| Intestine 


1 month 


+++ 


Cerebrum, pleura 
Nasopharynx, diaphragm 


Generalized metastases 2 months 


Reichling, W. 


Choroid 
Cerebrum, lungs 
Liver, pancreas 
Jejunum 

Skin 


Godtfredsen, E. 


Cerebral cortex 
Choroid, lungs 
Heart, stomach 
Small intestine 
Kidney, liver 
Pancreas, adrenal 
Breast 


Choroid 
| L. testis | Lungs 
Liver 
Lymph nodes 


Kambara, G. L. testis 


Kulvin, M. M. 


breasts revealed abnormal development with 
a colostrumlike secretion and (2) uncon- 
trollable vomiting occurred, attributed to 
flooding of the body with the gonadotropic 
hormone. 

Adams further states that the type of tu- 
mors associated with the greatest amounts 
of hormone appeared most malignant and 
carried the poorest prognosis. This could be 
explained by the amount of trophoblastic 
tissue present since its malignant qualities 
are notorious. 

The rare occurrence of metastasis to the 


commonly affected than the right, which is 
comparable to the greatest frequency of left- 
sided cerebral and ocular embolisms and 
doubtless is due to the more direct pathway 
by the left carotid artery. However, the only 
four cases heretofore reported showed meta- 
static involvement of the right eye while the 
present case is the only one involving the 
left eye. 


COMMENT 


The case herein presented was the fifth 
one observed in a male, Following the re- 


after 
Author Eye | | Age Onset of er 
Visual 
| | | given given 
PY | R. | R. testis | Normal 18 2 weeks ee oe | 
| | | 
| | 
21 3 weeks 
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moval of the testicle, which proved to be a 
chorionepithelioma, a course of irradiation 
was given to the groin. He was symptom 
free until almost one year later when pain 
developed in the left upper quadrant. An ex- 
ploratory operation revealed metastatic nod- 
ules in the liver. He developed dimness of 
vision 10 days later. His course was down- 
hill and he died two months after develop- 
ment of eye symptoms. 

The origin of the tumor was in the left 
testis. The metastases were to the left eye, 
lungs, liver, and lymph nodes. The urine 
showed a low concentration of estrogens. 

The tension in the left eye was low. In 
some cases increased intraocular pressure 
necessitates removal of the eye. 

In all cases which have been reported, the 
patients were under 30 years of age, while 
in seminomas the age group is between 30 
and 40 years. Of the five cases, the primary 
lesion was found in the left testis in three 
patients and in the right in two. 

The metastases to the eyes were present 
in the right eye four times and once in the 
left. The metastases were to the right eye 


from the left testis in two cases, to the left 
eye from the left testis in one case, to the 
right eye from the right testis in two cases. 

Metastases were widespread in all cases 
except my own, the reason for which is not 
clear. 

Survival after the onset of the eye symp- 
toms was quite short, from one month in 
McDonald’s case to the two months in Reich- 
ling’s and my own (table 1). 


SUMMARY 


A case is presented of chorionepithelioma 
of the left testis with metastasis to the left 
choroid. Only four other cases have been 
presented in the literature in males; cases in 
women from chorionepithelioma of the 
uterus have been reported. 

Veterans Administration Hospital. 


I wish to express my appreciation to Mr. P. 
Lund, chief of the medical illustration department 
of Hines Hospital; to the Armed Forces Institute 
of Pathology, Washington, D.C., for the photo- 
graphic prints and slides furnished; and to Dr. 
Pippin of the Pippin Clinic, Richland, Wisconsin, 
who furnished the original testicular tissue from 
which the photographs and slides were made. 
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For a number of years articles have been 
appearing in magazines and the press and 
in books stating that a good many children 
are having difficulty learning to read and 
spell. Most of the articles, as would be ex- 
pected, come from educators and school ad- 
ministrators. As physicians and parents, our 
sympathies are aroused, especially for the 
child who fails to learn as well as for the 
baffled teacher. As we read this literature, 
both popular and technical, we become in- 
creasingly confused. 

It is not always clear just what is meant 
by a child’s failing to read and why. There 
are many general statements about emotional 
blocks, about children not wanting to learn 
to read, or being lazy in this direction. In 
some of these cases, failure to read is said to 
be associated with personal insecurity, some- 
times springing from insecurity in the home. 

A great deal is also said about certain 
visual factors. Some poor readers are re- 
ported to have a tendency to look back over 
what has been read; their eyes seem to have 
a “regressive” tendency. These so-called re- 
gressive eye movements are considered, by 
some, a cause of failure. Why such regres- 
sive eye movements exists is not always ex- 
plained. 

Other authors state that reading difficulty 
has to do with binocular vision and that 
images in one eye are not quite the same as 
images in the other eye, wherefore reading is 
fatiguing and the fatigue itself is a cause of 
reading failure. 

* Read before the New England Ophthalmologi- 
cal Society, April 20, 1949. 

t Director of the Language Clinic, Massachu- 
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Finally, a great deal has been written 
about poor motivation. It seems that the 
modern child will only learn to read if it 
is made interesting for him and if somehow 
he can be induced to read. He must be shown 
that it is valuable for him to read and that it 
will be a pleasant experience. All this of 
course is true enough, and yet we are never 
given the explanation of why a child singles 
out reading as the area in which he must be 
powerfully motivated and failing such mo- 
tivation will fail to learn. 

As a neurologist, I recognize, of course, 
that failure in any important area of achieve- 
ment results in the establishment of emo- 
tional responses. So far as visual factors are 
concerned, those of us who have had the op- 
portunity to observe the excellent reading 
performance in cases of congenital nystag- 
mus cannot give credence to the “regressive 
eye movements” school of thought. Similarly, 
when one sees specific reading disability in 
cases having monocular vision due to con- 
genital cataract in one eye, one realizes that 
other factors besides failure in fusion are 
operative in specific reading disability. 

From all these data, it is not always clear, 
and certainly not easy to discover, what 
causes are fundamentally operative in cases 
of reading disability, nor is it always clear 
just what a reading disability is. It is clear, 
however, that a great many children are not 
learning to read as school administrators ex- 
pect them to do. So we are presented with a 
group of learners who fail to learn in one 
specific direction. They may be upset, their 
eyes may not move well and smoothly, and 
almost certainly they are not interested in 
reading. 


PHYSICAL FACTORS 
Inevitably, a number of these learning 
problems are brought to the attention of 
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physicians. The ophthalmologist is often the 
first man consulted. The teacher says to the 
parent, “You had better have his eyes tested, 
he doesn’t seem to read, perhaps he can’t 
see.”” Here the teacher, the parent and the 
child are on firm ground. 

Reading depends on the perception of 
printed symbols. For such perception, of 
course, useful vision must be present. A child 
who can’t see print, can’t read, nor can he 
write well, spell well, nor do sums in arith- 
metic. 

A competent ophthalmologist will have no 
difficulty in determining whether or not the 
child has adequate vision for seeing the print 
set before him. Refractive errors resulting in 
fatigue, necessitating an increase of energy 
expended by the child in order to read, must 
of course always be remedied first. However, 
in the large majority of reading disability 
cases, vision is found to be adequate and is 
not considered by the ophthalmologist to be 
the cause of failure in learning. 

Next the child is referred to his family 
doctor or his pediatrician. By this time the 
parents wonder if perhaps there is some 
health factor. This is a suitably vague term 
to explain anything. The teachers feel that 
perhaps there is a glandular factor, and won- 
der if his growth is normal. These attitudes 
are evidences of the correct recognition that 
ill health is associated with poor perform- 
ance. The sick child won’t learn anything 
as well as the healthy and strong child. In 
some instances, of course, this investigation 
will establish the presence of health factors 
which interfere with learning. Ordinarily, 
however, such factors make their presence 
known before the child becomes a reading 
problem in his class. 


MENTAL FACTORS 


Frequently, the teacher may feel that pos- 
sibly this is not a bright child. His physical 
equipment seems adequate, as testified to by 
the consulted physicians, but maybe mentally 
he is not alert. However, the skilled and 
experienced teacher has had ample oppor- 
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tunity to observe the pupil’s reactions and 
is likely to be able to size up the brightness 
of her pupils. Only in a few cases is per- 
formance deceptive. Such a teacher may 
recognize the inconsistency, then, of the ap- 
parently bright child who fails to learn to 
read. If she is awake to her job she will say, 
“This matter needs further investigation.” 

The resources for investigation vary in 
different school systems. In a large modern 
city school system, the teacher need only 
refer the case to the testing service or the 
school clinical psychologist. From that source 
the teacher may or may not receive help. Pos- 
sibly the child has been tested in his class 
by means of group tests. These tests are 
largely self-administered, wherefore the 
child will have to read questions and write 
answers. Naturally enough, the child who 
reads with difficulty will do poorly in these 
tests, for they are all administered by means 
of the printed word, and his responses are 
often in written form. Such tests, then, 
should be recognized as measuring, among 
other things, a child’s ability to read quickly 
and well. 

Further testing, not making use of printed 
examination forms, may be carried out and, 
surprisingly enough, the child is found to 
have average or good intelligence. The teach- 
er finds that he cannot be considered to be 
retarded mentally. From this point on, the 
going gets even harder, the problem being a 
bright, intelligent child who doesn’t read well 
and can’t spell well. Depending on the teach- 
er’s interest and the facilities available, the 
matter may be dropped here, without further 
testing if nothing is available. However, the 
determined parent and determined teacher 
may send the child away for testing for 
clarification of the problem. 

I use the term, problem, advisedly, for 
at this point it is clear to all concerned that 
the child under consideration is a problem, 
and it is very clear to the child. He is differ- 
ent from others, he is a cause of concern to 
his teacher and his parents, he is requiring 
special handling and, as might be expected, 
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his reaction to these aspects of his case vary 
considerably. 

I do not wish to imply, however, that these 
investigations are always fruitless, nor are 
they contraindicated. In some instances, care- 
ful investigation by properly trained person- 
nel will show that the child in question has 
mental equipment which makes him incapa- 
ble of doing the work expected of him. 

Often in this area of mental capabilities, 
however, a child being investigated because 
of his poor reading in school shows nega- 
tive results, as in the eye examination and 
in the physical health survey. In the case of 
mental equipment, negative results mean that 
he has average or above average equipment. 
Certainly his mentality is sufficient to handle 
the work presented to him in school. 

Parents and teachers are now faced with 
the enigma that he is bright enough but he 
doesn’t learn to read. He can see, but 
he doesn’t read. He is well in health, but he 
doesn’t perform well in his reading. At last, 
they are forced to accept the fact of the 
specificity of the reading problem. Their 
investigations have left them no other choice. 

At this juncture, two diverse points of 
view present themselves: (1) It may be said 
that this child has assumed an attitude about 
reading which militates against learning to 
read—he dislikes reading, there is an emo- 
tional prejudice against it, hence, his failure 
—(all that is left to the investigator follow- 
ing this point of view is to find an under- 
standing for the child’s prejudice and for 
what might be described as his emotional 
conditioning ; in my experience, no consistent 
results have been obtained by this ap- 
proach) ; (2) the other, and entirely diver- 
gent, point of view follows the line that 
there is a definite reason why this type of 
learning is difficult for the child; he has a 
specific reading disability; there is a reason 
why this type of performance is unusually 
hard for him. 

This, I believe, to be the very kernel of the 
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problem and, as such, justifies further con- 
sideration. 
WHAT READING INVOLVES 

What is reading and what does it involve? 
Webster defines reading: “To understand 
(as in the case of language) by interpreting 
its symbols or characters.” From this we con- 
clude that he who reads is able to associate 
meaning with a visual symbol. The symbol 
represents a sound. The sound is part of a 
group of sounds comprising a word, The 
whole symbol, then, represents a sound which 
has meaning. We recognize, of course, that 
the sound, too, is symbolic. The usual sym- 
bols which we recognize as the letters of our 
alphabet all have definite characteristics of 
form. That is how we differentiate between 
them. In some cases, the differentiation de- 
pends on a recognition of the spatial orienta- 
tion of the letters; hence, whether a symbol 
is a “b” or a “d,” or whether another symbol 
is a “u” or an “n,” to mention only a few 
very clear-cut examples, depends entirely on 
the spatial orientation of the symbols. 

To a certain extent, we can say this is 
irue of all letters. We recognize a letter by 
our perception and recognition of its extent 
to the right or left or up or down, and more- 
over, the reading of a word depends on our 
recognition and memory of the relationship 
of the letters. In this way, the task becomes 
more difficult. We must recognize the form 
in space of the single letter and finally its 
orientation to other symbols which are the 
other letters. The simple example of this is 
the well-known case of “was” and “saw.” 
Of course, what has been said of reading 
can be said of spelling and writing as well. 

At this point, we shall want to investigate 
this process of symbolization a bit further. 
We recognize a word spoken as a production 
of sound symbols by the organs of speech. 
In this case, the symbols must have a con- 
sistent temporal or time pattern in order to 
have meaning. 
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Sounds are produced as a result of certain 
positions of the organs of speech, positions 
following each other in characteristic pat- 
tern for each sound produced. Words be- 
come a certain sequence of these patterns, 
thus producing a certain order of sounds. In 
this area, we recognize at once that certain 
individuals have difficulty in this type of 
symbolization. For instance, a stutterer or 
stammerer has difficulty in producing a 
smooth order of symbols. Also, we are ac- 
customed to hearing reversals in speech in 
which whole syllables are transposed. The 
saying of “prehaps’’ for “perhaps” is a com- 
mon enough example to illustrate our mean- 
ing. 

Finally, there are those individuals who 
have great difficulty associating meaning 
with words which they hear. It seems as 
though the time relationships of the indi- 
vidual sounds are not clearly learned and 
recognized. Such examples may serve to 
show that the process of symbolization, the 
language process we might say, is one which 
is imperfectly performed by many of us. 

We recognize readily enough that in this 
process of symbolization, or shall we say in 
the language process, it is impossible to 
disentangle speech, the understanding of 
words said, and the reading of print and 
the production of words through writing 
and spelling. For corroborative evidence, if 
such is necessary, I need only cite the experi- 
ence of the aphasic patient, in whom all 
spheres of language are disordered, though 
only one part of the language function may 
be predominantly interfered with. Hence, as 
we would expect, the patient with a severe 
motor aphasia also has a degree of alexia, 
while the patient with a discrete lesion in 
the occipitoparietal cortex on the dominant 
side resulting in a profound alexia will also 
have some disorder in speech production and 
in the recognition of words said. 

We must bear in mind, therefore, that 
reading is but part of a complicated lan- 


guage process of symbolization. Also, we 
would do well to recognize that this process 
is the most recently acquired of man’s skills. 
By recently acquired, I refer of course to the 
fact that in the philogenetic scale only man 
makes use of language in its symbolic form. 
We know that a recently acquired skill is 
apt to be an unstable skill. 


DoMINANT CEREBRAL HEMISPHERE 


Along with this new and uncertain ability 
to acquire language, man has acquired a 
dominance of one cerebral hemisphere over 
the other so far as the regulation of certain 
skilled acts is concerned. This matter of cere- 
bral control by the dominant hemisphere be- 
comes of prime and outstanding importance 
in the case of language. Again, I need only 
refer to our knowledge and experience with 
aphasia, which indicate that the cerebral 
hemisphere dominant in language must be 
functioning without great handicap in order 
for language to be performed. 

We recognize, then, that disorder in the 
action of language areas in the dominant 
hemisphere, as in aphasia, interferes with 
language, or prevents language performance. 
In injury and disease of the brain, such 
interference is clear-cut and objective and 
can generally be correlated with the results, 
if an opportunity for careful examination 
is provided. Since dominance is of such 
prime importance in language performance, 
we must ask if there is any other way in 
which dominance may be interfered with so 
as to inhibit language acquisition. This might 
have a very direct bearing on our problem 
of acquisition of language in the sphere of 
reading. 

Amplification and explanation of these 
facts, particularly with respect to reading 
disability, is to be found in the medical 
literature. Dr. James Hinshelwood,? an 
ophthalmologist of Glasgow, in 1917 pub- 
lished the article “Congenital word-blind- 
ness.” This was followed some years later 
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by the work. of Orton,? who was the first 
man to observe and recognize reading dis- 
ability as part of a general neurologic 
hereditary syndrome. More recently, as a 
result of the work of the Language Clinic 
of the Massachusetts General Hospital and 
studies carried on elsewhere,*** the relation- 
ship of various language disorders and the 
neurologic basis of reading disability have 
been observed. 

Cases reported from these sources all fol- 
low a rather fixed pattern: (1) There is a 
very specific difficulty in learning to read 
and learning to spell; (2) there is a dispro- 
portionate difficulty with reading, while other 
types of learning, notably mathematics, are 
relatively better performed ; (3) in all cases, 
vision, general health, and amount of school 
exposure have been excluded as relevant 
factors and the intelligence has been found 
to be average or superior. 

The stigmas of reading disability—rever- 
sal tendency or mirror reading and writing 


(descriptive terms of a fundamental diff- 
culty in visual-spatial orientation )—have 
been recognized in all cases of specific read- 
ing disability. These children do not know 
the form of the letters and do not recognize 
and retain the correct order of the letters. 
For this reason, they are unable to read. 


Sex AND HEREDITY 


Other factors may also influence reading 
disability. Most nonreaders are males (7 or 
8 cases out of 10). It is, therefore, a sex- 
associated condition. Finally, there is usually 
a suspicious family history. 

Certain things recur with surprising regu- 
larity in the background histories of these 
cases. There is a good bit of left handedness 
in the families. As has been so often pointed 
out, this does not mean that the child with 
the reading disability is left handed, but in 
his background, in his heredity, there is con- 
siderable left handedness and, in this way, he 
is considered to have a mixture of dominance 
on an hereditary basis. Indeed, he often 
expresses this mixture of dominance in his 
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own patterns, not infrequently being right 
handed but left eyed, or left handed but right 
eyed, and the same is true of other members 
of his family. There is often considerable 
ambidexterity. 

Also, in the family history, other types 
of difficulties in language (difficulties in 
symbolization ) are found. There are those in 
the family who learn to talk late, possibly 
not until they are three or four years of age. 
Many of them, when they learn to talk, use 
infantilisms of speech, having difficulty ac- 
quiring the set speech patterns necessary to 
form words, There may also be a number of 
stutterers in these families. 

The family history suggests, therefore, 
that language performance is insecure and 
that one expression of this is reading dis- 
ability. The importance of the dominant 
hemisphere in language has already been 
noted. In the case of the child with reading 
disability, this has been recognized as asso- 
ciated with uncertain dominance from the 
hereditary point of view and from the point 
of view of actual body patterns in terms of 
handedness and eyedness. The individual, 
being a blend of his ancestry, so far as 
cerebral dominance is concerned, is a blend 
of opposing orientation represented in mir- 
rored form in the cerebral cortex (Orton*). 

The child with a reading disability does 
not have an organic brain involvement, as in 
the aphasic case, but does have poorly estab- 
lished dominance as a result of heredity, 
which makes it difficult for him to acquire 
ability in reading. The difficulty is caused by 
an innate confusion in spatial orientation of 
visual symbols. In performance, letter con- 
fusion, reversal tendencies, mirror reading 
and writing bear out this expected finding. 
It is an hereditary neurologic difficulty. It 
means that it will be hard for him to learn 
to read; it does not mean that it will be im- 
possible—only that he has little, if any, in- 
born talent in that direction. 

The problem, then, that faces the child 
with a reading disability is one of integra- 
tion. He must adapt himself, with his poor 
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language skill, to a world that requires con- 
siderable facility in this direction. Several 
generations ago, it was easy to fit into life 
without much ability in reading. Now, by 
law, everyone must go to school, and that 
means everyone must read. Further, more or 
less the same teaching methods are supposed 
to work for everyone, although, as has been 
pointed out, an individual’s equipment for 
learning to read is subject to a number of 
influences. 


MoDERN EDUCATIONAL METHODS 


I believe another factor plays an impor- 
tant part. Modern educational methods have 
stressed speed in reading. From a study of 
present-day educational literature one would 
conclude that the only important thing is to 
read several hundred pages an hour. Not 
much is said about comprehension. Methods 
for instructing little children in reading have 
for a number of years stressed purely visual 
factors. 

So-called flash reading, word-reading, 
phrase-reading methods, which have been 
popular for some time, would be excellent 
for children with good visual memories but, 
for children not gifted in this direction, they 
precipitate difficulty. 

Reading requires the recognition of a 
visual symbol and its association with a 
sound value. The printed word represents a 
spoken word ; they both represent an object, 
to use the simplest example. When visual 
memory is poor, as in the case of the child 
having a specific reading disability, kines- 
thesia will aid the process of learning the 
form of a letter. Orton? first pointed this 
out, and this method of learning has been 
developed extensively by Grace Fernald of 
Los Angeles. Similarly, a sound response, as- 
sociated again and again with a visual sym- 
bol, makes it possible to recognize the sym- 
bol and, what is more important, the sound 
it represents. 

Emphasis upon purely visual memory, as 
in current reading techniques, has gone far 
in creating reading disabilities for children 


with potential difficulties which might never 
have developed had the educational methods 
included other than purely visual methods of 
learning symbols. 

Certainly, if reading is to be very gener- 
ally learned and if purely visual methods are 
to be employed for the average child, facili- 
ties must be set up to differentiate between 
those children who can be expected to learn 
by purely visiual methods and those who, for 
neurologic reasons, are incapable of this 
type of learning. Failure to recognize this 
fundamental fact has caused untold grief to 
many children, untold worry to many parents 
and teachers, and, of course, a great deal of 
expense to the taxpayer. 

There are signs of a beginning recognition 
on the part of educators that phonetic meth- 
ods, employing as they do good kinesthetic 
and auditory associations to reénforce the 
purely visual learning, are necessary for the 
acquisition of reading skills by some chil- 
dren. Through modification of generally 
used educational procedures, it is possible 
that there may be alleviation of many read- 
ing problems. 

With the modern emphasis on reading as a 
necessity for all adults who wish to be so- 
cially and economically acceptable in the 
community, we have created a tremendous 
burden for those with a reading disability. 
Consequently, the child with the reading dis- 
ability must learn to improve his perform- 
ance in an area in which he has little, if 
any, natural talent. He is having to operate 
in the area of his weakness. I believe the 
community must recognize this fact and pro- 
vide special aids for the poor reader in over- 
coming his difficulty. Unless this is done, a 
fair-sized segment of the population will be 
made up of individuals who are more or less 
neurotic cripples because of their inability to 
achieve success in this vitally important area. 
The social pressures here cannot be mini- 
mized, 

REMEDIAL SUGGESTIONS 

In aiding the child with the specific read- 

ing disability to integrate and adapt to the 
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community requirements, we must bear in 
mind that reading is but one aspect of a com- 
plex language function and that the poor 
reader is often a poor linguist. Therefore, 
the child with the specific reading disability 
must be encouraged to develop good speech 
patterns and good writing patterns, His in- 
terest in material that is in books should be 
stimulated; he should have wide experience 
in being read to. His general interests and 
use of language should be strengthened by 
every means possible. All this should be 
included in language therapy. 

Careful explanations, first to parents and 
then to the child, should be given. This, of 
course, must be preceded by understanding 
on the part of the teacher and eventually the 
parent. The amount of explanation to the 
child as to the cause and the extent of his 
difficulty varies considerably with the age of 
the child and the degree of confusion and the 
amount of bafflement he has experienced. 
There is nothing mysterious about a reading 
disability. Explanations are in order; ex- 
planations are encouraging to children, Chil- 
dren should know that others have been 
faced with the same difficulty, that improve- 
ment is possible, and that work toward im- 
provement is being undertaken. This is a 
very important part of treatment. 

Finally, I think it is important that adjust- 
ments in the school curriculum should be 
made. In the early grades, perhaps indi- 
vidual help will cover this part of treatment. 
Sometimes it is necessary to omit certain 
parts of the school curriculum. Omissions, I 
think, should not result in the impoverish- 
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ment of the curriculum, but the school ad- 
ministrators must be resourceful in provid- 
ing other means of learning. 

In the upper grades and in high school or 
preparatory school, alternate courses of in- 
struction to provide good education for the 
nonlinguistically gifted child are of great im- 
portance. Good vocational and trade educa- 
tion offers a great deal. When mental abilities 
suggest that profitable use can be made of 
college preparatory work and later a college 
education, it seems to me the curriculum 
should not insist on rigid adherence to high 
linguistic standards. By this I mean, of 
course, that it should be possible for the child 
with a specific reading disability to avoid 
courses in foreign languages. 

By aiding the child with a specific reading 
disability to improve his performance in 
reading, by helping him through community 
adjustment in attitudes, I believe that much 
can be done to help the poor reader adapt 
himself to a reading world. 


SUMMARY 


1. There are intelligent children without 
physical defects who fail to learn to read 
as well as the average child. 

2. Such failure is baffling to the child, his 
parents, and his teachers. 

3. Integration in our world today requires 
a fair reading ability. 

4. The child with a specific reading dis- 
ability needs special instruction and under- 
standing treatment in order to adapt himself 
to a reading environment. 

311 Beacon Street. 
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GENERALIZED XANTHOMATOSIS WITH CORNEAL INVOLVEMENT 


REPORT OF A CASE 


BerNarD Davipson, M.D., anp G, M.D.* 
Chicago, Illinois 
AND 
Rosert W. M.D. 
Portland, Oregon 


Lipid deposition in the cornea may occur 
as a primary or secondary condition. Dystro- 
phia adiposae is a primary corneal disease in 
which the systemic lipid metabolism may or 
may not be altered. Secondary deposition of 
fat in the eye is particularly prone to oc- 
cur in a previously diseased eye with or 
without alteration of the systemic lipoid 
metabolism. We wish to report a case of 
marked fatty infiltration of a vascularized 
cornea following the development of severe 
xanthomatous biliary cirrhosis. 


CASE REPORT 


History. The patient, a 42-year-old white 
woman, has been treated in various eye 
clinics since the age of one and one-half 
years. In infancy and childhood she was 
treated for severe marginal blepharitis with 
many remedies including X-ray radiation. 

Eye examination. A left esotropia was sur- 
gically corrected in childhood. The patient 
was comprehensively examined in 1929, 
when she was 22 years of age, at the Illinois 
Eye and Ear Infirmary, and a bilateral, 
deep-seated, diffuse macular opacity cover- 
ing the entire pupillary area was noted at 
the time. It appeared to be on an inflamma- 
tory basis but there was no evidence of in- 
flammation at the time of examination and 
there was no change with the usual local 
treatment. 

When the patient was aged 37 years, she 
began to develop huge xanthomatous plaques 


*From the Departments of Ophthalmology and 
Dermatology, Cook County Hospital. Presented be- 
fore the Chicago Ophthalmological Society, Febru- 
ary, 1949, 


involving the palms of the hands, the face, 
and the Achilles tendons. The diagnosis of 
severe generalized xanthomatosis was made 
at that time; however, ocular examination 
revealed no additional abnormality or any 
modification in the appearance of the pre- 
viously described corneal lesions. 

Eye examination. At the present time the 
patient is 42 years of age with corrected 
vision in the right eye of 10/200 and in the 
left eye of 20/200. Almost the entire body 
surface is covered with huge flat xanthoma- 
tous masses which cover the lids, the cheeks, 
and even the inside of the nasal alae and 
the vulva. The liver and spleen are tre- 
mendously enlarged, and during the period 
of observation there has been a gradual 
decline in the general condition of the pa- 
tient. Laboratory findings are shown in 
Table 1. 

In the right eye, a dense corneal opacity, 
5.5 mm. by 6.0 mm., is located almost 
centrally, A single large artery extends from 
the conjunctiva at the 6-o’clock position 
across a zone of relatively normal cornea 
into the opacity. On the surface of the 
dense white homogeneous opacity, many 
tiny, clear, bubblelike areas are seen. The 
cornea does not stain with fluorescein and 
is relatively insensitive. Capillary loops ex- 
tend 2.0 to 3.0 mm. into the cornea, com- 
pletely around the circumference. 

The cornea of the left eye shows a diffuse 
haze which is present in all layers of the 
stroma. Irregularly distributed areas of 
corneal thinning to almost one half of the 
normal thickness are present. Fluorescein 
does not stain the cornea and the corneal 
sensitivity is impaired, The corneal pe- 
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xanthomatous biliary cirrhosis and our cur- 
rent examinations and the course of this 
disease corroborates this opinion. 
Thannhauser classifies the primary es- 
sential xanthomatoses into three groups: (1) 
Hypercholesteremic type, (2) the normo- 
cholesteremic type, and (3) a combined 
type. Secondary xanthomatosis occurs in 
conditions such as diabetes, nephrosis, 
chronic pancreatitis, and von Gierke’s dis- 


Fig. 1 (Davidson, Pilz, and Zeller). Corneal 
opacity of the right eye (1944). (Courtesy of Dr. 
Roy Riser.) 


riphery is superficially vascularized, similar 
to the right eye. 

Course of the disease. In spite of therapy 
including syrup of choline, methionine, ino- 
sital, vitamin-B complex, testosterone, stil- 
besterol, and thenylene, the patient’s general 
condition has become progressively worse. 
The corneal opacities have progressed from 
the diffuse haze of both corneas (1929), toa 
plaque 3.5 by 4.0 mm. of the right cornea 
(1944), to a 5.0 by 6.0 mm. area (1947), to 
the 5.5 by 6.0 lesion described in this report. 


Fig. 2 (Davidson, Pilz, and Zeller). Corneal 
opacity of the right eye (1948), showing increase in 
Discussion size and the large conjunctival vessel w'-h enters 


Gebhardt described this case previously as __ the opacity. 


TABLE 1 
LABORATORY FINDINGS 


Laboratory } U. Ill. Hosp. Cook Co. Hos . U. Ill. Hosp. Cook Co. Hosp. 
Determination (1944) (1946 & 1947 (1947) (1949) ‘ 


N.P.N. 36 mg.% all normal 
Cholesterol 1,193 mg.% 1,100 to 1,450 mg.%  606to970mg.% 849 mg.% 
Cholesterol esters 284 mg.% 270 to 900'mg.% 250 to 300 mg.% 483 mg.% 
A/G ratio 1/1 to 2/1 1/1 to 2/1 1/2 
(reversal) (reversal) 
- Icteric index 26 to 59 units 
Alkaline phosphatase 25 units % 
Cephalin flocculation 3+ to4+ 3+ to4+ { 
Total protein 6.5 to 7.4 gm.% 6.85 to 6.95 gm.% | 
Thymol turbidity 15 to 23 units 26 units 15 units | 


The blood serum has, on several occasions, been observed to have varying degrees of turbidity, but a 
milky serum was not noted. ; 
A skin biopsy in November, 1944, showed irregular areas of corium containing numerous foam cells dis- 
secting the collagen fibers and was diagnosed as xanthoma. 
A liver biopsy in August, 1946, was reported as showing cirrhosis. 
A bony marrow biopsy in August, 1947, showed the changes of hyperplastic bone marrow. 
Repeated basai metabolic rate determinations have ranged from +10 to +38. 
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ease in all of which there are varying de- 
grees of hyperlipemia. 

Xanthomatous biliary cirrhosis was 
formerly thought to belong to the hyper- 
cholesteremic type of Thannhauser, but 
postmortem studies and hepatic biopsies give 
evidence that it is a secondary type due to 
pericholangilitic fibrosis of the liver lobule. 
Clinically the condition occurs predomi- 
nantly in women and has no apparent familial 
tendencies. 

Physical findings reveal plain and tuber- 
ous xanthomas of the skin, splenomegaly, 
and hepatomegaly. There is a marked ele- 
vation in the serum cholesterol and the 


Fig. 3 (Davidson, Pilz, and Zeller). Extensive 
xanthomas of the face, dense corneal opacity of the 
right eye, and exotropia (1948). 


serum lecithin with the blood not showing 
fatty changes. 

This case does not meet the requirements 
for primary fatty dystrophy described by 
Katz and Delaney. These authors properly 
maintain that the definite existence of pre- 
existing ocular disease precludes the diagno- 
sis of a primary dystrophic change, We be- 
lieve that the ocular changes in our case have 
followed the alteration in the lipid metabolism 
and would not have occurred had the eyes 
been previously normal. 

The direct association of the condition 
with the systemic disease is indicated by the 


Fig. 4 (Davidson, Pilz, and Zeller). Xanthomas 
of dorsum of left hand (1948). 


increase in size and density of the corneal 
opacities since the onset of the disease. We 
feel that the maintenance of vision, however 
poor, precludes the possibility of this being 
a secondary fatty degeneration in an atro- 
phic eye. 

The cornea is usually not involved in 
generalized xanthomatosis. Bloom, Kauf- 
man and Stevens, Montgomery and Euster- 
man, and MacMahon and Thannhauser have 
reported a total of 37 cases of severe gen- 
eralized xanthomatosis and in no case was 
there any corneal involvement. 

Thannhauser, in a personal communica- 
tion, did not believe that any characteristic 


Fic. 5 (Davidson, Pilz, and Zeller). Xanthomas of 
dorsum of extended elbow (1948). 


corneal lesion was associated with familial 
xanthomatoses of the hypercholesteremic 
types or with xanthomatous biliary cirrhosis. 
He mentioned that two different keratic 
lesions have been observed. 

One was observed by Dr. Edwin B. 
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Dunphy in a case of “idiopathic hyperli- 
pemia.” The serum was milky and had a 
neutral fat content of 40 times higher than 
normal, When the patient had an attack of 
keratitis, he had an exudation which con- 
tained fat. After healing, a milky scar re- 
mained. Patients with “idiopathic hyperli- 
pemia” have not only greatly increased 
neutral fat, but also increased cholesterol. 
The second condition of lipid keratitis 
was described by Parker Heath. This lesion 
was not associated with either high neutral fat 
or with high cholesterol in the serum. How- 
ever, the lesion contained foam cells. 
Thannhauser’s opinion indicated that there 
may be a development of foam cells in any 
scar tissue but he did not believe the cornéal 
opacities seen in our case, prior to the de- 
velopment of the xanthomatosis, were etio- 
logically connected with the systemic disease. 
From the observations made in the cases 
of other authors herein described and from 
our own case, it would appear that corneal 
disease may result in lipid deposition in the 
cornea. This is more likely to occur if the 
combination of corneal disease and an ab- 
normal systemic fat metabolism co-exist. 
Heath states that any condition causing an 
alteration of the corneal metabolism, either 
systemic or local, may cause a lipid deposi- 


Bloch, K.: Physiol. Rev., 27 :574-620, 1947. 
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tion in the cornea. Additionally, he believes 
that changes are particularly prone to occur 
with the occurrence of altered cholesterol 
metabolism, 

However, we have been impressed in our 
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INTRODUCTION 


The attempt is made in the following 
pages to give a succinct survey of normal 
binocular vision in so far as it is of im- 
portance for the understanding of the visual 
act in strabismus and especially of anoma- 
lous retinal correspondence. This is followed 
by a discussion of the essence of anomalous 
correspondence and of its importance in 
diagnosis and treatment. 

This presentation is largely didactic in 
purpose. It is therefore somewhat dogmatic 
in form, and opinions of other authors are 
not reviewed critically. The literature is not 
quoted because of the character of this arti- 
cle, It is readily available in other publica- 
tions. 


NORMAL CORRESPONDENCE AND THE 
BINOCULAR VISUAL ACT 


1. THE SUBJECTIVE VISUAL DIRECTIONS 


Each retinal element conveys when stimu- 
lated not only a sensation of brightness and 
color, but also a sensation of direction—that 
is, every visual sensation is localized in a 
definite direction. This direction is de- 
termined by the “local sign” pertaining to 
the stimulated retinal element; we speak of 
a spatial value inherent in every retinal ele- 
ment, 

The visual directions determined by the 
spatial values of the retinal elements are not 
absolutely fixed in space; they change with 
the position of the eyes and are only fixed 
relative to the visual direction of the fovea 
which is termed the principal visual direc- 
tion. 

The visual directions, therefore, inform 


* Read before the eighth annual meeting of the 
American Association of Orthoptic Technicians, 
Chicago, October, 1949. 
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us only of the position of visual objects 
relative to each other and to the fixation 
point and that only in the horizontal and 
vertical extent of the field of vision. They 
do not inform us about the relative position 
of the visual objects in the third dimension 
(depth) or about the absolute (or ego- 
centric) position of visual objects—that is, 
their position relative to our body (to the 
right or the left of us, above or below the 
level of our eyes, near or far from us). 

Properly speaking, therefore, the spatial 
values of the retinal elements transmit a 
relative subjective visual direction. 


2. CORRESPONDING AND DISPARATE RETINAL 
ELEMENTS 


The visual apparatus of man is so or- 
ganized that within the region of binocular 
vision there are pairs of retinal elements in 
the two eyes which have the same relative 
subjective visual direction. These pairs of 
retinal elements are termed corresponding 
retinal elements (fig. 1). Since correspond- 
ing retinal elements have a visual direction 
in common, they are also defined as retinal 
elements which have a common visual di- 
rection. Such corresponding retinal ele- 
ments are, for example, the two foveas, but 
every other retinal element within the area 
of binocular vision also has a corresponding 
partner in the other eye. 

Vertical and horizontal rows of corre- 
sponding retinal elements are corresponding 
retinal meridians; the horizontal and verti- 
cal meridians which intersect at the fovea 
are the principal horizontal and the principal 
vertical corresponding retinal meridians. 

Retinal elements in the two eyes which 
have different visual directions are termed 
noncorresponding or disparate retinal ele- 
ments. In analogy to the corresponding 


oy 
| 
he 
| 
| 
| 
! 
| 


238 


retinal meridians, one speaks of noncorre- 
sponding or disparate retinal meridians. 
Grossly, one may say that retinal elements 
in the two eyes which have the same relative 
position to the fovea (that is, which are for 
example equally far to the right and below 
each fovea) are corresponding points. 
Actually, however, the distribution of the 
corresponding retinal elements is neither 


a 


be Go 


Fig. 1 (Burian). Normal retinal correspondence. 
The foveas (f,, and fy) have a common visual di- 
rection (@) as do the corresponding points b,, and 


by (6). 


regularly progressive from the fovea toward 
the periphery nor symmetrical. The actual 
distribution of the corresponding retinal 
elements can, therefore, only be determined 
by subjective methods. 

This is a task for the laboratory, not for 
clinical investigation, and it suffices here to 
say that the best method for the determina- 
tion of the distribution of corresponding 
retinal elements consists in the determination 
of the horopter. The horopter is defined as 
the locus of the object points in space which 
produce the stimulation of corresponding 
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retinal elements in the two eyes. Knowing an 
individual's horopter, we know, therefore, 
how his corresponding retinal elements are 
distributed. 


3.. NORMAL CORRESPONDENCE 


Normal retinal correspondence is said to 
exist in a person when retinal elements in 
the two eyes (for example, the two foveas), 
which should have a common visual direc- 
tion, actually prove to possess it. 

Normal retinal correspondence is the most 
fundamental fact in binocular vision. It is 
apparent from the foregoing discussion that 
it must be considered to be innate, not ex- 
periential. In other words, normal retinal 
correspondence is based on the anatomic and 
physiologic organization of the organ of 
vision; it is phylogenetically acquired and 
not acquired in the course of individual de- 
velopment. 


4. SENSORY FUSION AND PANUM’S AREAS 


Since the foveas are corresponding points, 
the fixation point is localized in the common 
visual direction of the two foveas and the 
fixation point is, therefore, seen singly. 
Likewise, any other object point which 
stimulates corresponding retinal elements is 
seen singly. The sensory unification of two 
retinal images impinging on corresponding 
retinal elements, based on the fact that corre- 
sponding retinal elements have a common 
visual direction, is termed sensory fusion. 

Contrariwise, an object point which is 
imaged on disparate elements in the two 
retinas (if it is, for instance, nearer or 
farther than the fixation point) is localized in 
two different visual directions and is, there- 
fore, seen double. However, within certain 
narrow limits the simultaneous stimulation 
of disparate retinal elements may produce a 
single visual impression. 

Every corresponding retinal element 
forms the center of a more or less sharply 
defined area of disparate retinal elements. 
These areas are equal in the two eyes. 
Sensory fusion occurs when elements 
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within the equivalent areas in the two retinas 
are simultaneously stimulated. The resulting 
fused visual impression is localized in the 
common visual direction of the retinal ele- 
ments which form the center of the two 
areas, 

These areas are known as Panum’s areas 
of single vision. Thus, for instance, if we 
fixate an object point and then move a 
second object point in the midline toward 
us or away from us, starting at the fixation 
point, the second object will be seen singly 
up to a certain distance from the fixation 
point. Beyond this distance it will be seen 
double. 

The distance within which the moving 
object point is seen singly is s measure for 
the horizontal extent on the retina of the 
area of Panum which has the fovea as its 
center (fig. 2). 


5. STEREOPSIS 


The object point which is moved away 
from the fixation point is seen singly as long 
as it is imaged within Panum’s area, but it 
also appears nearer or farther than the fixa- 
tion point. A new quality is added to the 
visual impression, the quality of depth or 
stereopsis. 

Stereopsis, the relative subjective localiza- 
tion of object points in the third dimension, 
is brought about by the simultaneous stimu- 
lation of horizontally disparate retinal ele- 
ments located within Panum’s areas. Vertical 
disparity does not produce stereopsis. 

Within limits the depth effect bears a 
quantitative relation to the disparity of the 
retinal images; the greater the horizontal 
disparity, the greater is the depth effect. Be- 
low a certain minimum of disparity there is 
no stereopsis, above a certain maximum 
there is diplopia. 

For our consideration, the most important 
characteristic of stereopsis is the assimila- 
tion of the visual directions of the retinal 
elements which takes place in stereopsis; 
the fused stereoscopic mental image of the 
disparate retinal images is seen in the visual 
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direction of the corresponding retinal ele- 
ments which form the frame of reference. 

To make this a little clearer. A simple 
stereoscopic picture consists of two sets of 
vertically arranged dots, one set seen by 
each eye (fig. 3—A). 

The images of the upper and lower dots, 
seen by the right and the left eye (1, 1°; 3, 


A 


Fig. 2 (Burian). Panum’s areas of single binoc- 
ular vision. Any point lying on the line AB, in- 
cluding the fixation point F, is seen singly since it 
stimulates retinal elements within the areas of 
Panum (b,a;, and agb,) which have the foveas 
f,, f, for their center. Any point nearer than B 
(such as P) or farther than A is seen double 
(physiologic diplopia). 


3’) fall when fused on corresponding retinal 
areas (fig. 3—B). They lie on corresponding 
meridians and are, therefore, seen in a verti- 
cal plane parallel to the forehead of the ob- 
server; that is, they appear equidistant (fig. 
3—C). 

The middle dots are shifted to the left in 
the right half of the stereogram, to the right 
in the left half of the stereogram. This 
means that they are imaged in crossed (tem- 
poral) disparity and that their fused image 
must appear in front of the dots 1, 1’ and 
3,7. 
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The middle dot is, however, seen neither 
to the right nor to the left of the dots 1, I’ 
and 3, 3’ but in line with them (fig. 3—A, B, 
C). It is seen, in other words, in the visual 
direction of the corresponding meridian on 
which the upper and lower dots are imaged ; 
the fused image of 2 and 2’ has assimilated 
the visual direction of the corresponding 
retinal elements which form the center of 
the Panum’s areas to which the stimulated 


FRONTOPARALL 
PLANE 


Fig. 3 (Burian). Stereopsis. (A) Stereoscopic 
targets; the dots 1’, 2’, 3’ are seen by the left, the 
dots 1, 2, 3, by the right eye. 

(B) Schematic presentation of the images of the 
dots in A on the retinas of the two eyes (seen 
from in back); 1, 1’; 3, 3’ are imaged on cor- 
responding meridians; 2, 2’ are imaged on tem- 
porally disparate elements. The fovea is not stimu- 
lated. 

(C) Appearance of targets to the observer. 1 + 1’ 
and 3 + 3’ appear in a frontoparallel plane; 2 + 2’ 
nearer and in the median plane. 
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disparate points belong (in our example, the 
foveas). 

According to the foregoing, stereopsis is 
more than, and essentially different from, 
the simple unification of corresponding 
retinal images. A new factor, the assimila- 
tion of the visual directions, makes its ap- 
pearance and this new factor is responsible 
for the sensation of stereopsis. 


EssENCE OF ANOMALOUS RETINAL 
CORRESPONDENCE 


6. ADAPTABILITY OF THE ORGAN OF VISION 


While normal correspondence is innate 
and fixed, this does not imply that it is so 
rigid that no change may occur if abnormal 
conditions warrant a change. 

Actually, one of the most striking features 
of the organ of vision is its adaptability. 
There is no visual function which is abso- 
lutely rigid. Accommodation, dark adapta- 
tion, the existence of Panum’s areas, and of 
fusional movements are a few of the most 
obvious examples. 

When there is an extreme disturbance of 
the motor conditions in a patient—as in a 
case of concomitant strabismus—a profound 
upset in the visual act occurs which finds its 
expression in the sensory symptoms of 
strabismus. 

But it must be kept in mind that none of 
these symptoms adds anything new to the 
visual act; they are all only pathologic exag- 
gerations of physiologic phenomena. Sup- 
pression and amblyopia are closely related to 
suppression and retinal rivalry as they nor- 
mally occur; anomalous correspondence is 
an extension, as it were, of the assimilation 
of the visual directions within Panum’s areas 
which normally takes place in sensory fusion. 


7. ESSENCE OF ANOMALOUS CORRESPOND- 
ENCE 


The last sentence has already indicated 
the essence of anomalous correspondence, It 
consists of a rearrangement of the common 
visual directions of the retinal elements of 
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the two eyes. Corresponding retinal elements 
lose their common visual direction ; disparate 
retinal elements acquire a common visual 
direction. 

A patient with a manifest strabismus may 
develop anomalous correspondence. From 
the foregoing, this condition can be defined 
in two ways. 

One can say that in anomalous correspond- 
ence the two foveas which are normally cor- 
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When one hand is now shifted relative to 
the other (fig. 4—B), this gives a picture of 
anomalous correspondence. The two 
“foveas” have no longer a common visual 
direction ; the middle finger of the right hand 
(the “fovea of the deviated eye”) is super- 
imposed on the index finger of the left hand 
(the “extramacular element of the fixating 
eye”) and the two have now a “common 
direction.” 


Fig. 4 (Burian). Symbolic presentation of normal and anomalous correspondence. (A) The two middle 
fingers (the foveas) have a common direction @. (B) The two middle fingers have different directions 


and 


responding points lose their common visual 
directions and acquire two different visual 
directions. Or one can say that an extra- 
macular element of the deviated eye adopts 
the visual direction of a disparate point, 
namely that of the fovea of the fixating eye. 
The shift of the visual directions which 
occurs in anomalous correspondence may be- 
come a little clearer by using the following 
simile (fig. 4). One can think of the fingers 
of the two hands as of the retinal elements 
and their spatial values. If the hands are 
joined as in the act of prayer (fig. 4—A) this 
can be taken as representing the cyclopean 
eye; the corresponding superimposed fingers 
are then the common visual directions. We 
shall call the middle fingers the “foveas.” 


This crude simile must not be taken too 
literally else it may lead to misunderstand- 
ing. But it demonstrates another feature of 
anomalous correspondence. When one hand 
is shifted relative to the other, the fingers, 
which are now superimposed, do not fit each 
other. This may be thought of as denoting 
the marked difference in visual acuity be- 
tween the retinal elements which have a com- 
mon visual direction in anomalous cor- 
respondence. 


8. ANOMALOUS CORRESPONDENCE AND BINOC- 
ULAR VISION 
The fact that in anomalous correspondence 


the fovea of the fixating eye and an extra- 
macular element of the deviated eye have a 
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common visual direction implies single vision 
with these two, originally disparate retinal 
elements. It is apparent, therefore, that the 
acquisition of an anomalous correspondence 
represents an adaptation of the sensory ap- 
paratus of the eyes to the abnormal position 
of the eyes. Anomalous correspondence is an 
attempt of the organism to restore some 
semblance of binocular vision. 

Whereas, such a teleologic interpretation 
of anomalous correspondence is forced upon 
us by all the observed facts, one must not 
assume that anomalous retinal correspond- 
ence fully replaces normal correspondence in 
the visual act of the squinting individual. 
This has been repeatedly pointed out and the 
very term anomalous “correspondence” has 
been criticized on that basis. 

It has been emphasized that anomalous 
correspondence connects retinal elements of 
markedly different visual acuity, that in ad- 
dition suppression prevents these elements 
from codperating, and that there is no 
stereopsis in anomalous correspondence— 
that is, no response to disparate stimulation. 

It is indeed not quite correct to say, as is 
sometimes done, that in anomalous cor- 
respondence the patient uses the fovea of one 
eye with an extramacular area of the de- 
viated eye. On the other hand, at least some 
patients with anomalous correspondence do 
make use of both eyes in the binocular act in 
a way approaching normal binocular vision. 

The fact of suppression may actually 
serve to equalize the acuity of the retinal 
elements which have anomalous common 
visual directions. And when the central areas 
are not used together, vertical fusional 
movements can be elicited in anomalous cor- 
respondence by peripheral disparate stimula- 
tion indicating a rather high degree of 
binocular codperation, although stereopsis is 
always absent. 


9. ANOMALOUS CORRESPONDENCE AND SUP- 
PRESSION 


It has long been established that patients 
with concomitant strabismus have areas of 


HERMANN M. BURIAN 


selective suppression in the deviated eye. 
One such area is in the macular region, the 
other in the extramacular area upon which 
impinges the image of the fixation point. 

The co-existence of suppression and 
anomalous correspondence has always in- 
trigued the investigators interested in this 
subject. On the one hand, it was considered 
that suppression was necessary to loosen the 
normal correspondence. Suppression would, 
therefore, be a necessary step in the estab- 
lishment of anomalous correspondence. 

On the other hand, some investigators 


* questioned the correctness of the whole con- 


cept of anomalous correspondence because 
of the presence of suppression. They 
reasoned that in the presence of suppression 
anomalous correspondence could not estab- 
lish itself and that common visual directions 
between a suppressed area in one eye and a 
nonsuppressed area in the other eye could 
not be of any conceivable use to the 
organism. 

These objections are not justified. First 
of all, they are not based on fact. In virtually 
every patient it is possible to demonstrate 
the existence of common visual directions, 
normal or anomalous, between the retinas of 
the two eyes. Often it is not possible to do 
this with a major amblyoscope because of 
suppression and, if an investigator relies ex- 
clusively on the synoptophore test, he may be 
led to the erroneous conclusion that there is 
no “functional correspondence” between the 
two eyes. But if other tests are also em- 
ployed, normal correspondence or some type 
of anomalous correspondence is always 
evident. 

Secondly, the objections rest upon false 
premises. Anomalous correspondence is a 
physiologic not a psychologic process. It is 
brought about by the abnormal stimulus 
situation which exists when the fixation point 
impinges upon the fovea of the fixating eye 
and an extramacular area of the deviated eye. 

This abnormal stimulus situation results 
in some way in the loosening of normal cor- 
respondence and the creation of a new rela- 
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tionship between the retinal elements of the Under abnormal stimulus conditions, as in 
two eyes. concomitant strabismus, we may assume that 

Suppression in the deviated eye does not a change occurs in the threshold at the 
interfere with this process. Even though the — synapses, facilitating the transmission of the 
patient is not aware of visual impressions impulses at some points, impeding it at 
coming from certain regions of the retina of others, thus redirecting the flow of the 
the deviated eye, the sensitivity of the retinal impulses. 


elements and the function at least of the " 
lower neurons is not impaired. There is no 11. ConpiTIoNs FOR ESTABLISHMENT OF 
reason why the stimulation of the retinal 
= elements in the suppressed areas should not This conjecture may serve to emphasize 
% result in more or less normal excitations and the physiologic nature of anomalous cor- 
: exert a physiologic effect. That it actually respondence and to allow us to form a pic- 
x does is shown just by the co-existence of ture as to how the shift in visual directions 
3 suppression and anomalous correspondence. comes about. The hypothesis may be incor- 
iB rect in detail; for clinical purposes this is of 
rts 10. NEUROPHYSIOLOGY OF ANOMALOUS COR- 1, concern, since we are thoroughly familiar 
with the conditions for the establishment of 


How does the abnormal stimulus situation anomalous retinal correspondence and with 
produce the loosening of normal correspond- _ its clinical manifestations. 
ence and the establishment of anomalous In contrast to normal correspondence, 
correspondence ? anomalous retinal correspondence is acquired 
Nothing is known about the neurophysi- by usage. The position of the patient’s eyes, 
ologic processes which are the correlative of | the constancy of the angle of squint, the use 
what appears subjectively as anomalous cor- a patient makes of his eyes are, therefore, 
respondence. But a conjecture may be of paramount importance in the establish- 
permissible, ment of anomalous retinal correspondence. 
One must first ask oneself what makes Also, normal correspondence is not at 
normal correspondence possible. The tre- once supplanted by anomalous correspond- 
mendous arborization, both protoplasmic and ence, This is a process requiring time and 
axonal, within the nervous structures sub- the length of time necessary, as well as the 
serving vision allows anatomically a poten- success in the establishment of anomalous 
tial contact of almost every retinal element correspondence, depend on the individual 
with almost every cell in the visual cortex of adaptability. 
the brain. The number of patients is considerable in 
The physiologic point-to-point relationship whom normal, as well as anomalous, cor- 
which we know to exist must result from the respondence can be elicited in one way or 
fact that the impulses generated in the another, How easy it is to elicit normal cor- 
retinal elements are normally conducted respondence depends on how deeply the 
along physiologically predetermined path- anomalous retinal correspondence is rooted. 
ways. The predetermining physiologic factor If the angle of squint is unstable, as in the 
is likely to be, as Lorente de N6 assumed, accommodative type of strabismus, if it is 
the threshold of excitation at the various markedly different for distance and near 
synapses. vision, the likelihood is much less that an 
Under ordinary conditions of binocular anomalous correspondence will be estab- 
vision, a certain leeway exists which permits lished. The same holds true for the inter- 
the assimilation of visual directions within mittent type of strabismus in which the eyes 
Panum’s areas. of a patient are straight a good deal of the 
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time. In all these patients the anomalous cor- 
respondence, if it is at all present, is un- 
stable and in many tests these patients can 
be made to localize either according to nor- 
mal or anomalous correspondence. 

In general, one can say that the more time 
which has elapsed since the onset of the 
strabismus or since a change in the condi- 


anomalous angle between the visual direc- 
tions of the two foveas (the angle of 
anomaly) may be equal to the deviation. For 
instance, if there is a concomitant esotropia 
of 15 degrees, the angle of anomaly (found 
say in the after-image test) may also be 15 
degrees. If this is the case, the anomalous 
correspondence is termed harmonious (fig. 


FULTER 
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Fig. 5 (Burian). (A) Diplopia test in right esotropia of 12 degrees with harmonious anomalous cor- 
respondence. The extramacular point pp, situated 12 degrees nasally from fp, and the fovea f;, have a 
common visual direction. The fovea fp is not stimulated. The fixation light and the red image seen by the 
right eye coincide. 

(B) Postoperative paradoxic diplopia. The patient’s eyes have been straightened and the fixation light 
is imaged on f,, and fy. The pre-operative anomalous correspondence persists : the two foveas have different 
visual directions (@,, and @,) and the patient has crossed diplopia of 12 degrees. 

(C) Binocular triplopia. The pre-operative right esotropia of 12 degrees with harmonious anomalous 
correspondence has been reduced by surgery to two degrees. The fixation light is imaged on ag, two 
degrees nasally from the fovea fp. ap has a normal common visual direction with a; (@,,) and an anomalous 
common visual direction with b (a,). b is situated 10 degrees nasally from the fovea f,. The right eye sees 
two red images; the fixation light is seen in the visual direction @ of the fovea f,,. The element ppg, situated 


12 degrees nasally from fp, receives no stimulation. 


tion has occurred spontaneously or under 
the influence of therapeutic measures and the 
more stable the deviation is, the more one is 
likely to find a stable anomalous correspond- 
ence. 


12. CLINICAL MANIFESTATIONS OF ANOMA- 
LOUS CORRESPONDENCE 


In testing for anomalous correspondence, 
one may find a normal sensory relationship 
of the two retinas or an anomalous cor- 
respondence, or both. 

If there is anomalous correspondence the 


5—A), since the sensory condition is fully 
adapted to the deviation. Often it is, how- 
ever, found that the angle of anomaly is 
smaller than the angle of squint. Sensory and 
motor conditions are then not in accord and 
this type of anomalous correspondence is 
termed unharmonious or subharmonious. 

A harmonious anomalous retinal cor- 
respondence can only develop under especial- 
ly favorable conditions. Frequent changes 
in the angle of squint make a development of 
a harmonious anomalous correspendence im- 
possible and the best the organism can do 
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under the circumstances is to choose an 
average common visual direction and form 
an unharmonious anomalous correspond- 
ence. 

In some patients one may find that the 
retinal relationship is harmonious for cer- 
tain conditions (for example, when the pa- 
tient is tested with his glasses on), but un- 
harmonious for other conditions (for exam- 
ple, when the patient is tested without his 
glasses). 

A special type of unharmonious anoma- 
lous correspondence is the so-called para- 
doxic diplopia (fig. 5-B). A patient who has 
been recently operated upon (or whose 
angle of squint is corrected by glasses or 
prisms) may present this type of diplopia. If 
the patient was previously esotropic, he will 
now present crossed diplopia; if he was 
exotropic he will show uncrossed diplopia. 
This is explained by the persistence of the 
anomalous retinal relationship which has as 
yet not had time to catch up with the changed 
motor conditions. 

Since patients in all stages of development 
or regression of anomalous correspondence 
present themselves for examination, there is 
a wide variety of its clinical manifestations. 

There are patients whose anomalous cor- 
respondence is so deeply rooted that normal 
correspendence can only be elicited with the 
greatest difficulty if at all. At the other end 
of the scale are the patients whose anomalous 
retinal correspondence is so superficially 
established that it may be only fleetingly 
present and only in tests which simulate in 
so far as possible the conditions to which the 
patients are adapted. Between these extremes 
there are many shades and gradations, 

As a rule, if the anomalous retinal cor- 
respondence is unstable, normal and anoma- 
lous localization appear successively in the 
same or different tests. There are, however, 
rare cases in which a normal and anomalous 
response is elicited at the same time. 

These patients localize simultaneously in 
two visual directions with the deviated eye 
and are said to have monocular diplopia or 
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binocular triplopia (fig. 5—C). 

This phenomenon occurs only in patients 
with relatively labile anomalous correspond- 
ence in whom there is a rivalry between the 
normal and anomalous mode of localization. 
It is most frequently seen as a transitory 
stage after operations when the normal 
retinal relationship is beginning to get the 
upper hand. Presumably it is also present as 
a stage in the development of anomalous cor- 
respondence. We have now learned from the 
work of Frances Walraven that it can be 
artificially produced by macular stimulation 
on the synoptophore in many more cases 
than was thought possible before. 

Binocular triplopia may thus acquire in- 
creasing practical significance for the or- 
thoptists, Also, its understanding leads to a 
full appreciation of the essence of anomalous 
correspendence, It is therefore important to 
make quite clear to oneself what binocular 
triplopia represents. 

This may best be grasped if one thinks 
first of paradoxic diplopia. In paradoxic 
diplopia the anomalous correspondence con- 
tinues to exist after the angle of squint has 
been changed and the patient localizes there- 
fore according to anomalous correspondence. 
If, at the same time, normal correspondence 
is present the patient has two subjective 
angles on the synoptophore and triplopia in 
the double image test; one of the secondary 
images is seen in paradoxic diplopia, the 
other is localized normally. 

Essentially this means that the fovea and 
all other retinal elements in the deviated (or 
formerly deviated) eye have actually and 
simultaneously two spatial values; that eye 
possesses two systems of retinal correspond- 
ence, one normal and one anomalous (fig. 
5—C). 

One must get away from the idea that the 
extramacular area in the deviated eye on 
which the fixation point was originally 
imaged plays a role in this phenomenon. 
Using the neurophysiologic explanation of 
anomalous correspondence already given one 
can assume that, in monocular diplopia, im- 
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pulses reaching the retina are conducted 
simultaneously along two channels. 

When anomalous correspondence was 
first investigated clinically, the term pseudo- 
macula or pseudofovea was coined to desig- 
nate the area in the deviated eye which 
acquires a common visual direction with the 
fovea of the fixating eye. 

It was soon found that this is a misnomer, 
since the extramacular area of the deviated 
eye on which the fixation point is imaged in 
no way acquires macular properties, except 
that it exhibits, in binocular vision, a com- 
mon visual direction with the fovea of the 
fixating eye. 

One must, therefore, not expect, as some 
beginners do, that the cover test will be in- 
fluenced by the type of the patient’s retinal 
correspondence. The deviated eye will al- 
ways assume fixation, if it can at all fixate, 
when the fixating eye is covered, irrespective 
of the state of the retinal correspondence. 

Eccentric fixation which is a monocular 
phenomenon must not be confused with 
anomalous correspondence which is a binoc- 
ular phenomenon. And it is more than un- 
likely that anomalous correspondence will 
adversely affect the cosmetic result of opera- 
tions by forcing the eyes back into a deviated 
position. 


DIAGNOSIS OF ANOMALOUS RETINAL 
CORRESPONDENCE 


13. IMPORTANCE IN ORTHOPTIC DIAGNOSIS 


Well-established anomalous retinal cor- 
respondence is a serious obstacle to the re- 
covery of normal binocular vision. Herein 
lies its significance for the orthoptic diag- 
nosis. 

It is, however, not enough simply to state 
that a patient has anomalous correspondence. 
The value of any diagnostic procedure is 
determined by the amount of help it lends in 
establishing the prognosis and in directing 
the course of treatment. 

It is essential, therefore, that it be investi- 
gated whether a patient has harmonious or 
unharmonious anomalous correspondence, 
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whether his anomalous retinal correspond- 
ence is stable or labile, whether and under 
what conditions normal correspondence can 
be elicited, and so forth. All this cannot be 
achieved with any one test, routinely 
applied. 

It is one of the purposes of this presenta- 
tion to put in a plea to the orthoptists not to 
restrict themselves to one single test, but to 
avail themselves of all possible tests. The 
application of various tests will not only 
make the work more interesting ; the practi- 
cal advantages gained will make the addi- 
tional effort put into the examination well 
worthwhile. 


14. Basis OF TESTS 

Owing to the shift in visual directions, a 
patient with anomalous retinal correspond- 
ence sees double with retinal elements with 
which he should see single (for instance the 
two foveas) and single with retinal elements 
with which he should see double (for in- 
stance the fovea of the fixating eye and an 
extramacular area of the deviated eye). This 
behavior is utilized in the tests for anomalous 
correspondence. 

Both criteria—double vision and single 
vision—can be made use of and the methods 
of clinical testing may be divided into two 
groups. 

In the first group, the deviation (the posi- 
tion of the eyes) is compared to the subjec- 
tive localization or biretinal stimuli, or to the 
angle at which the patient superimposes or 
fuses the visual impressions reaching the 
retina. 

In the second group, the visual direction 
or directions of the two foveas are directly 
determined. 

In the first group belong the synoptophore 
and red glass (diplopia) tests and their 
modifications, In the second group belong 
the after-image test and the observation of 
apparent movement (phi phenomenon). 


15. SYNOPTOPHORE TEST 


In the test using major amblyoscopes the 
deviation (the objective angle) is first deter- 
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mined in the usual manner and is then com- 
pared with the subjective localization (sub- 
jective angle). This can be done in two ways. 

One may place the synoptophore targets 
at the previously determined objective angle. 
If the patient superimposes the targets in 
this position, he has normal correspondence. 
If he sees them separated, he has anomalous 
correspondence. 

Or, if one wishes to determine the amount 
of the subjective angle, one may ask the 
patient to adjust the targets until they appear 
to be superimposed. One then compares the 
angle at which the patient does so with the 
objective angle. If the two angles are the 
same, the patient has normal correspondence. 
If they differ, there is anomalous cor- 
respondence: superimposition at zero indi- 
cates harmonious anomalous correspond- 
ence ; superimposition anywhere between the 
objective angle and zero indicates unhar- 
monious anomalous correspondence. 

When the targets of the major amblyo- 
scope are in the position of the objective 
angle, the task assigned to the patient is to 
superimpose stimuli which reach simultane- 
ously the two foveas. This is not always easy 
for the patient ; simultaneous macular stimu- 
lation is the thing which squinting patients 
try above all to avoid. 

Also, bimacular stimulation is an unusual 
condition and, in patients with labile anoma- 
lous correspondence, one may under those 
circumstances find a different subjective lo- 
calization than when the fovea of the fixat- 
ing eye and an extramacular area of the de- 
viated eye are simultaneously stimulated. 

The latter situation obtains when it is 
attempted to determine the subjective angle 
on a major amblyoscope. In using this meth- 
od one finds, however, in a considerable per- 
centage of patients that they are unable to 
superimpose the targets in any position, 
owing to suppression. 


16. DIPLOPIA TEST 


This suppression of the extramacular area 
of the deviated eye is often more easily 


overcome in the diplopia test than on the 
major amblyoscope. 

In the diplopia test, the patient is asked to 
fixate a small light source. After the objec- 
tive angle has been determined by the prism 
and cover test or any other objective test, a 
red glass is placed in front of one of the 
patient’s eyes. He will as a rule readily see 
two lights, one red one and one white one. 

In normal correspondence the direction 
and amount of separation of the two lights 
correspond to the direction and amount of 
the deviation. In anomalous correspondence 
the separation of the two images is smaller 
than one would expect from the angle of 
squint ; it may be zero (fig. 5—A), in which 
case the sensory anomaly is harmonious, or 
even Opposite in direction (paradoxic di- 
plopia, fig. 5—B). 

The diplopia test is easily performed, 
even in small children, but one must guard 
against certain errors and know how to avoid 
difficulties which may arise. 

The red filter must be sufficiently dark to 
eliminate from the field of view everything 
except the fixation light which appears as a 
dark-red spot. The red filter should always 
be placed first in front of the eye which the 
patient habitually uses for fixation. By dim- 
ming first the dominant eye it is easier to 
make the patient aware of diplopia, since the 
brighter white fixation light is less likely to 
be suppressed than the darker red light. 

If the patient does not at once notice 
diplopia, the test is facilitated by covering 
alternately first one eye of the patient, then 
the other, thus teaching him what he is sup- 
posed to see. If the patient nevertheless sup- 
presses too strongly, one may place a prism 
base-up or base-down (5 to 10°) in front of 
one eye. This displaces the images above or 
below the region of elective suppression and 
this device never fails to produce immediate 
diplopia, except in extreme and very rare 
cases. 

In general, however, I do not recommend 
the use of prisms with the diplopia test, ex- 
cept where the angle of squint is so large that 
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it must be reduced. But it should not be 
fully corrected by prisms, unless this is done 
with the special intention of studying the 
response to bifoveal stimulation. For, when 
the angle of squint is offset by prisms, the 
fixation light stimulates the foveas of both 
eyes and this may lead in cases of labile 
anomalous correspondence to a change in the 
sensory response. This has been pointed out 
already in the discussion of the synoptophore 
test. 

While it is advisable to begin the diplopia 
test by placing the red filter in front of the 
habitually fixating eye, one should never fail 
to place the filter also in front of the habitu- 
ally deviated eye. In so doing one may find 
that the response of the patient varies ac- 
cording to which eye is used for fixation. 

What occurs is that these patients localize 
anomalously when fixating with the habitual- 
ly fixating eye but localize normally when 
they fixate with the habitually deviated eye. 

This is interpreted as meaning that the 
patients are not adapted to this condition and 
revert therefore to the innate normal cor- 
respondence when they are forced to fixate 
with the habitually deviated eye. It indicates 
that the anomalous retinal relationship is not 
deeply established and offers, therefore, a 
significant prognostic and therapeutic hint 
to the orthoptists. 

The Lancaster red-green test and the con- 
gruence test of Tschermak are modifications 
of the diplopia tests which have been dis- 
cussed elsewhere and need not be gone into 
in this paper. 


17, AFTER-IMAGE TEST 


In all tests mentioned so far the two 
retinas are simultaneously stimulated (by 
one stimulus in the diplopia test, by two 
stimuli, one for each eye, in the red-green 
and synoptophore tests). The patient’s re- 
sponse depends, therefore, on the relative 
position of his eyes, since this determines the 
relative position of the retinal images. For in- 
stance, if the patient has an esotropia with 
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harmonious anomalous correspondence he 
will see single in the diplopia test, but if the 
deviation is reduced he will have crossed 
diplopia. The situation is analogous in the 
synoptophore test. 

Not so in the after-image test. It is in the 
nature of this test, and one of its great 
advantages, that it is entirely independent of 
the position of the eyes, since the stimulation 
of the two retinas is successive. Each eye is 
fixating during the stimulation and the result 
of the test is solely determined by the visual 
directions of the two foveas. 

The after-image test is performed in the 
following way: The eyes of the patient are 
successively exposed to a lamp with straight 
filament, one eye receiving a horizontal, the 
other a vertical stimulus. During the ex- 
posure of one eye the other eye is well pro- 
tected from the light of the lamp. The cen- 
tral part of the lamp is concealed by a metal 
ring which bears a fixation mark. This is the 
essential part of the whole arrangement, 
without which the test is pointless. 

By means of the ring, the foveas remain 
unexposed to the stimulus and the region of 
the foveas appears as a gap in the vertical 
and horizontal after-images which have been 
produced. The relative position of the gaps, 
as seen by the patient, indicates the condi- 
tion of the retinal correspondence. 

If the two foveas have the same visual 
direction, as in normal correspondence, one 
gap will be seen at the center of a cross 
formed by the after-images, no matter what 
the relative position of the eyes and regard- 
less of changes in the relative position of 
the eyes during the observation of the after- 
images. 

If the foveas have two different visual 
directions, as in anomalous correspondence, 
the vertical after-image with its gap will 
appear shifted to the right or left on the 
horizontal line. 

Again this relation is not affected by a 
temporary change in the relative position of 
the eyes during the observation of the after- 
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images or by a permanent alteration of the 
position of the eyes. It is, for instance, the 
same prior to and after a successful opera- 
tion for strabismus, provided the sensory 
retinal relationship has remained unchanged. 

The angle of anomaly is determined with 
satisfactory accuracy by means of the after- 
image test. If the length of the filament of 
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Some patients may, for instance, localize the 
positive after-images normally, the negative 
ones anomalously ; or they may localize dif- 
ferently when their eyes are dissociated than 
when they are straight, and so forth. 

This variability in localization in the after- 
image test is found in transitional periods in 
which an anomalous localization is well on 


a A 


Fig. 6 (Burian). Phi phenomenon in normal and anomalous correspondence. (A) In normal correspond- 
ence no apparent movement is seen when the two foveas are successively stimulated by the luminous 


points A and B. 


(B) In anomalous correspondence such a movement is noted. When the right fovea is first stimulated, 
the movement is in the direction @_ to @,, as indicated by the upper arrow; if the left fovea is first stimu- 


lated the movement is in the direction @,, to @g- 


the lamp is known and if the patient is at a 
known distance from the lamp during the 
exposure, the angular size of the filament 
relative to the eye can be computed, and the 
distance between the gaps is a direct meas- 
ure of the angle of anomaly. 

One finds, as a rule, in the after-image 
test, during one test or a series of tests under 
varying conditions, only one mode of locali- 
zation. But even in the after-image test, dif- 
ferent types of response may be obtained. 


the way to being established but has, as yet, 
not succeeded in replacing completely the 
normal retinal relationship. 


18. OBSERVATION OF SUBJECTIVE MOVEMENT 
(PHI PHENOMENON ) 


Another method of determining directly 
the visual directions of the two foveas, which 
so far has not been applied clinically to any 
extent, consists of the application of the so- 
called phi phenomenon, 
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If retinal elements having different visual 
directions are successively stimulated in 
monocular or binocular vision, the observer 
will perceive an apparent movement. If 
retinal elements having the same visual direc- 
tion are stimulated successively, no apparent 
movement will be noted. “Moving” advertis- 
ing signs are an example of this phenomenon 
and the so-called prism-and-parallax test is 
based on it. 

Consequently, if the foveas of the two 
eyes are successively stimulated with a suit- 
able arrangement, no movement should be 
perceived by the patient if he has normal 
correspondence (fig. 6—A), but if he has 
anomalous correspondence, an apparent 
movement should be noted (fig. 6—B). 

Contrariwise, with stimulation at the sub- 
jective angle no movement should be per- 
ceived by a patient with anomalous cor- 
respondence. 

It would seem that, at least from an aca- 
demic point of view, this interesting situa- 
tion should be well worth investigating and 
that the major amblyoscopes with their flash- 
ing devices might offer a good opportunity 
for its study. 


19. EVALUATION © 
CORRESPONDENC 


TESTS FOR ANOMALOUS 


Two factors a interaction deter- 
mine the result #fich is obtained in the 
examination of | | patient with anomalous 
correspondence, (ffie is the condition of the 
patient, the other,#ie nature of the test. 

Every individv@l is born with normal cor- 
respondence ; it ba to be overcome to estab- 
lish a new senso1 retinal relationship. Not 
every individual :@ equally well able to make 
this adjustment. ‘fAlso, it is a slow process 
and at first this 9gw relationship is not very 
deeply rooted. Bef as it takes deeper roots it 
will push the #nate normal relationship 
more and more # the background. 

Now, if the 48 fhe retinal correspondence 
is stable or an ‘anomalous correspondence 
fully established, «ll tests will tend to give the 
same result and modifications of the tests 
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will not influence it. If, on the other hand, 
the anomalous correspondence is more or 
less labile, different tests will yield different 
modes of localization and the patient’s re- 
sponse can be modified by modifying the test 
conditions. 

The type of response elicited depends then 
on the nature of the test. Anomalous cor- 
respondence is a result of adaptation of the 
organism. This adaptation occurs for the 
specific conditions of casual seeing under 
which the patient uses his eyes. Therefore, 
the more closely a test duplicates these con- 
ditions, the more likely is the patient to re- 
spond with an anomalous localization; the 
farther removed the test is from the condi- 
tions of casual seeing, the more frequently 
one will find that the patients revert to nor- 
mal correspondence. Only if anomalous cor- 
respondence is very deeply rooted does the 
nature of the test remain without influence ; 
the patients present then the same anomalous 
correspondence in all types of tests. 

It seems to me that the synoptophore test 
is closest to the natural conditions of seeing, 
the diplopia test is much less so, and the 
after-image test is quite devoid of any con- 
nection with the normal use of one’s eyes. 

Instead of detracting from it, different 
responses in the different tests add, on the 
contrary, significantly to their value as an aid 
in establishing the prognosis. The prospect 
of curing an anomalous correspondence is 
least certain when a patient habitually has 
anomalous correspondence in all tests; it is 
greatest when anomalous correspondence is 
found only in the synoptophore test. Be- 
tween these two extremes many transitional 
types of response are met with. 


ANOMALOUS RETINAL CORRESPONDENCE 
IN TREATMENT OF CONCOMITANT 
STRABISMUS 


20. Basis OF TREATMENT 

The state of the sensorial retinal relation- 
ship is of small practical interest in patients 
in whom a satisfactory cosmetic result by 
surgery is the only goal. But to the orthoptist 
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whose task it is to restore to the patient nor- 
mal and comfortable binocular vision in 
casual seeing, anomalous correspondence is 
a factor of major importance, Anomalous 
retinal correspondence is the greatest single 
obstacle in orthoptic treatment. 

Whereas anomalous retinal correspond- 
ence may be considered to result from a 
purposeful adaptive process, it is not always 
easy to reverse this process. All the factors 
that are operative in the establishment of an 
anomalous sensorial relationship (usage, 
time, individual adaptability) are also opera- 
tive in the reéstablishment of normal cor- 
respondence. 

If it is correct that anomalous retinal cor- 
respondence is the result of the abnormal 
stimulus situation which obtains when the 
two eyes have a faulty relative position, then 
the methods which might be expected to 
restore the normal retinal relationship must 
avoid the abnormal stimulus situation. 

This may be done in a passive way by 
preventing one eye from taking part in the 
act of vision, or in an active way either by 
correcting the faulty position of the eyes 
(operations, prisms), or by offering to the 
eyes as frequently as possible an adequate 
stimulus situation (orthoptic treatment). 


21. TREATMENT BY OCCLUSION 


If one eye is excluded from the act of 
vision for a prolonged period of time, there 
is no binocular stimulation and this may lead 
to a loosening of the abnormal sensorial 
retinal relationship. Any such loosening im- 
plies, however, automatically a restoration of 
normal correspondence and it is understand- 
able, therefore, that occlusion of the better 
eye (or alternate occlusion in alternating 
strabismus) has been generally recom- 
mended as an essential adjunct in the treat- 
ment of anomalous correspondence. 

There are some rare cases in which oc- 
clusion alone appears to cure an anomalous 
correspondence, but I know of no case in 
which the cure is permanent. Sooner or later 
the eyes revert to anomalous correspondence. 
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To accomplish a permanent cure a more 
active treatment is necessary than is 
afforded by occlusion alone. 


22. TREATMENT BY OPERATION 


The ideal treatment would seem to be to 
place the eyes mechanically in such a position 
that they are straight, thus creating a normal 
stimulus situation. And, indeed, all writers 
seem to agree that the most favorable re- 
sults are obtained by operations. It is, how- 
ever, by no means true that operations in- 
variably insure a return to normal cor- 
respondence. 

First of all, even in the hands of the most 
experienced and skillful operator, the ideal 
result which would exactly duplicate the nor- 
mal conditions can only be approximated. 
But even when they are as closely approxi- 
mated as our coarse surgical procedures per- 
mit, normal correspondence is reéstablished 
spontaneously only in a fraction of the cases. 
The reéstablishment must be encouraged by 
other means. 


23. TREATMENT BY PRISMS 


In principle, one should expect that the 
normalization of the stimulus situation by 
the use of prisms should be very beneficial 
in the treatment of anomalous correspond- 
ence. It seems, however, that their usefulness 
is not as great as one would anticipate. One 
of the reasons for this is that patients with 
concomitant strabismus try to avoid simul- 
taneous macular stimulation. 

If the image of the fixation point is 
brought by prisms on the two fovea, it will 
not stay there; the patient will change his 
angle of squint until the image of the fixa- 
tion point is again removed from the macular 
area. This, of course, defeats the purpose for 
which the prisms were given. 

I believe, nevertheless, that prisms have 
not been sufficiently tried to permit a final 
judgement. I think that they are valuable, if 
only as an adjunct, particularly for the cor- 
rection of small postoperative residues of 
deviations, and more especially for the cor- 
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rection of vertical deviations, and I should 
urge that the orthaptists insist that they be 
more frequently used. 


24. TREATMENT BY ORTHOPTIC EXERCISES 


The type of treatment which aims most 
directly at the re-awakening of normal cor- 
respondence is the treatment in which a 
major amblyoscope is employed to produce 
biretinal stimulation of selected areas. 

It is not my task to enter into the details 
of the techniques developed to this end and 
I am not qualified to do so. A few general 
remarks may, however, be permissible. 

When an image is moved over the retina 
of the deviated eye in binocular vision, 
anomalous localization may be suddenly re- 
placed by normal localization. This is utilized 
in orthoptic treatment either by “massaging” 
the macula of the deviated eye or by “kinetic 
bi-retinal stimulation” at or near the obje-- 
tive angle. 

In these methods the normal correspond- 
ence is reéstablished, at least for the dura- 
tion of the treatment, and the patient is made 
aware of the proper localization. 

Another approach to the problem has been 
discovered by Frances Walraven. In her 
technique, alternating foveal fixation is prac- 
ticed somewhere beyond the subjective angle 
and the deviating eye is trained to become 
the fixating eye during the test. When this is 
achieved, the arms of the synoptophore are 
moved until the subjective angle is reached 
and at this point many patients will, accord- 
ing to Miss Walraven, display monocular 
diplopia. 

If they do, they are then taught to distin- 
guish between the two images and to sup- 
press the image which is localized anoma- 
lously. In the further course of the treat- 
ment, the arms of the instrument are moved 
ahead until they reach the objective angle 
and the treatment is continued at that angle. 

At the present time I am unable to tell you 
how successful this treatment is in its prac- 
tical application, but on theoretical grounds 
it would seem to me to be most promising 


and deserving of widest attention. 

The monocular diplopia technique—and 
for that matter any other orthoptic technique 
—can be successful in reéstablishing normal 
correspondence only if the anomalous rela- 
tionship is not too firmly rooted. Unless 
there is a certain lability one cannot expect 
the normal correspondence to come readily 
to the surface by orthoptic means. 


25. PLACE OF ORTHOPTICS IN TREATING 
ANOMALOUS RETINAL CORRESPONDENCE 


The ophthalmologist has probably the 
most powerful tool in his hands for the per- 
manent correction of anomalous retinal cor- 
respondence. This tool is the operative pro- 
cedure. And yet this correction is not as 
often achieved as might be expected, for 
reasons inherent both in the operations and 
in the patients. The ophthalmologist needs 
the assistance of the orthoptist who will help 
prepare the ground by pre-operative train- 
ing and establish the gains achieved in the 
operations by postoperative treatment. 

On the other hand, I feel very strongly 
that the orthoptist needs the help of the 
ophthalmologist. The ophthalmologist must 
be willing to operate when the orthoptist has 
achieved all she can reasonably expect to 
achieve. Nowhere are proper timing and 
codperation between doctor and orthoptist 
more important than here. 

Also, the training with a major amblyo- 
scope occupies only a small fraction of a 
week. During the rest of the time, the patient 
is on his own. I feel very strongly that week- 
ly or biweekly visits are rather useless and 
I should like to insist that daily visits— 
even for a relatively short time—should be 
instituted wherever this is possible. And it 
should be possible. 

Orthoptic treatment of anomalous cor- 
respondence is a luxury. Not every patient 
must be treated or should be treated. But 
when treatment is undertaken it should be 
carried out to best advantage, in fairness 
both to the patient and to the orthoptist. 

It goes without saying that, during the 
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periods in which no treatment is given, the 
patient should wear an occluder over one eye. 
However, postoperatively or where the de- 
viation is small the ophthalmologist, in co- 
operation with the orthoptist, should attempt 
the use of prisms in order to encourage the 
normal codperation of the eyes rather than to 
discourage it. 

The treatment of anomalous correspond- 


Torsional eye movements have been the 
source of considerable confusion and con- 
troversy in the study of ocular motility. 
This paper has been prepared with the hope 
that it may assist in clarifying certain as- 
pects of torsional eye movements. The re- 
sults of a few simple experiments concerned 
with torsion will also be reported. It is felt 
that a definite understanding of the rules or 
laws that govern torsion may lead toward a 
more simplified concept of the mechanics and 
physiology of ocular movements in general. 

For the sake of simplicity in terminology, 
and ease of visualization by the reader, only 
monocular motility will be considered in 
this paper, when this is possible. However, 
it will be necessary to make reference to 
binocular eye movements in order to clarify 
certain concepts. 

REVIEW 

Movements of the globe have often been 
described as occurring about a center of ro- 
tation. Although it is known that the center 
of rotation is not a definitely fixed point, the 
assumption of such a point being fixed does 
help in the visualization of ocular move- 
ments. 

In 1854, Fick described three primary 
axes, all perpendicular to each other and 
all passing through the center of rotation. 
These were called the vertical (x), hori- 
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ence is a difficult and thorny problem. Yet, 
looking back over the past 15 years I can not 
help but feel optimistic. The progress made 
has been quite remarkable and the general 
interest which has been aroused bodes well 
for further and even more significant 
advances. 
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zontal (y), and the anteroposterior (z) 
axes. 

Movements of the globe may be thought 
of as being resolved into codrdinates refer- 
able to these primary axes. Thus from the 
primary position a rotation occurring about 
the vertical axis results in a movement of 
pure abduction or adduction. A rotation of 
the globe occurring about the horizontal axis 
results in a movement of pure elevation or 
depression. It is well accepted that such 
movements can and do occur voluntarily. 

A rotation of the globe occurring about 
the anteroposterior axis would result in a 
movement of pure intortion or extortion. 
The term cycloduction is used to denote 
such a movement. 

Duke-Elder' is quoted, “Cycloduction in- 
dicates a wheel motion, dextrocycloduction 
and laevocycloduction indicating a rotation 
of the upper pole of the cornea to the right 
and left respectively. . . . The term torsion, 
sometimes used in this sense, I am retaining 
for the physiologic wheel motion which oc- 
curs when the eye is moved in a tertiary 
position (for example, up and to the right).” 

For descriptive purposes in this paper 
cycloduction will sometimes be referred to 
as a pure torsional movement. As for the oc- 
currence of cycloduction, it is usually ac- 
cepted that a pure torsional movement (in- 
tortion or extortion) is possible but that such 
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a movement is reflex in character and cannot 
be performed voluntarily. 

Duke-Elder' suggests that there are two 
conceivable types of torsion to be con- 
sidered: (1) Torsion of the globe that might 
result from a movement of cycloduction and 
(2) torsion of the globe that might result 
from the eye being in an oblique or tertiary 
position. The latter has been termed false 
torsion by Peter.* It is my belief that it is 
the extreme difficulty in differentiating be- 
tween these two types that has led to much 
of the confusion in consideration of torsion, 
with resulting false conclusions. This prob- 
lem will be referred to again in this paper. 

When torsion of the globe has occurred, 
the meridian that was vertical with the eye 
in the primary position becomes tilted so that 
the upper end of this meridian is displaced 
either temporally or nasally. If the upper 
end of the vertical meridian is displaced 
nasally the eye is said to be intorted. Of 
necessity the nasal end of the horizontal 
meridian is displaced inferiorly and all 
meridians have participated in this altered 
position. (For the sake of simplicity, refer- 
ence may be made to only one meridian.) 
When the upper end of the vertical meridian 
has been displaced temporally, the eye is said 
to be extorted. 

Pure rotations of the globe from the pri- 
mary position, and occurring about the ver- 
tical axis, are easily visualized and are satis- 
factorily explained by the contraction and 
relaxation of the laterally acting rectus 
muscles. Pure rotations occurring about the 
horizontal axis are also easily visualized but 
are not so easily explained. 

Both Scobee* and Verrijp* state that a 
pure movement of elevation or depression of 
the globe from the primary position cannot 
be accomplished by contraction of the verti- 
cally acting muscles alone. Both writers state 
that for a straight-up movement from the 
primary position, contraction of the lateral 
rectus muscle is required. 

It is neither difficult to visualize a rotation 
of the globe occurring about the anteropos- 
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terior axis that would result in a pure tor- 
sional movement, nor is it difficult to deter- 
mine the extraocular muscles necessarily act- 
ing for such a movement. From a study of 
the plane of the muscles and the direction of 
their pull, it is easily determined that, from 
the primary position, the superior rectus and 
the superior oblique muscles act as intorters. 

Similarly, it can be determined that, from 
the primary position, the inferior rectus and 
the inferior oblique muscles act as extorters. 

Of the two intorters one is an elevator 
and the other is a depressor. Thus for a 
movement of pure intortion, one muscle 
could not act alone without an accompanying 
movement of elevation or depression. By the 
two intorting muscles acting together, and 
with the elevating action of one neutralized 
by the depressing action of the other, one 
can visualize a movement of pure torsion; 
but only with the two muscles acting simul- 
taneously. 

As previously stated, one of these muscles 
is an elevator and the other is a depressor ; 
it is worthy of note that this is somewhat 
contrary to the usual routine of ocular mo- 
tility wherein the two elevating or the two 
depressing muscles act synergistically. If 
one attempts to analyze a reflex intorsional 
movement (with the superior oblique con- 
tracting), combined with a voluntary move- 
ment of elevation, in terms of the extraocu- 
lar muscles actively contracting, it indeed 
becomes perplexing if not impossible. This 
justifies further investigation as to the exist- 
ence of cycloduction. 

By the same reasoning, a purely extorting 
movement from the primary position would 
require simultaneous contraction of the in- 
ferior rectus and the inferior oblique mus- 
cles. Again one is an elevator and the 
other is a depressor, and this is contrary 
to their usual action. 

Part of this paper will concern itself with 
the investigation of evidence to support the 
belief that pure torsional movements exist. 
Or to express it differently: How valid is 
the evidence that simultaneous contraction of 
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an elevator and depressor extraocular muscle 
occurs ? 

It is now a little over a century since Don- 
ders discovered that torsion of the globe 
was influenced by the direction of gaze and 
gave this law: “For any determinate posi- 
tion of the line of fixation with respect to the 
head, there corresponds a definite and in- 
variable angle of torsion, independent of the 
volition of the observer, and independent of 
the manner in which the line of fixation has 
been brought into the position in question.” 

If this law is entirely correct, it precludes 
a pure torsional movement or cycloduction 
from any position of gaze. For, if the angle 
of torsion is constant for a position of gaze, 
then a movement that would change the 
angle of torsion but leave the direction of 
gaze unchanged is impossible. Cycloduction 
and Donders’ law are simply incompatible. 

Much of Donders’ knowledge® concerning 
torsion resulted from the subjective study of 
the after-image phenomena. This method of 
studying ocular motility was utilized by von 
Helmholtz and Hering. Other objective 
methods, including direct observation, pho- 
tography, and mechanically recording ap- 
paratuses, have also been used. It is likely 
that for the study of torsion in the human 
eye subjective methods are the more ac- 
curate. Duke-Elder® says that “The phe- 
nomena of the appearance of torsion can 
most accurately be studied physiologically 
by the study of after-images.” This method 
of study has been utilized in the preparation 
of this paper. 


StuDY OF OCULAR MOTILITY 


In the study of ocular motility, either sub- 
jectively or objectively, there is one funda- 
mental principle that can be utilized. In 
essence this is: For any proven position of 
the eye, such as pure elevation, pure abduc- 
tion, pure torsion, and so forth, there must 
be, from the primary position, an ocular 
movement possible for such a position of 
the globe. 

For example, if the eye can be placed in a 
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position of pure elevation, a movement of 
pure elevation is possible. Thus, if it could 
be proven that an eye was in a position of 
pure torsion, it would be logical to conclude 
that a movement of pure torsion is possible. 

As a result of this principle a position of 
the eye can be expressed almost interchange- 
ably with the ocular movement that would 
account for such a position. This simplifies 
the study of ocular motility. When dealing 
with torsion, however, false conclusions may 
be derived if one is not meticulous in dis- 
tinguishing between a position of pure tor- 
sion from that of an oblique position with 
its accompanying torsion. It is my belief 
that false conclusions have resulted from 
confusing these positions. Further, it seems 
to me that an experimental study of torsion 
would be more accurate if conducted on the 
human eye since the direction of gaze can be 
controlled with more certainty. 


EYE IN AN OBLIQUE POSITION 


Duke-Elder® says: “It is evident, there- 
fore, that starting from the primary position 
the cardinal movements (vertically and hori- 
zontally) are not associated with torsion, 
but any oblique motion is accompanied by 
a certain amount of torsion. . . . This forms 
the basis of the physiological definition of 
the primary position of the eyes, as that 
position from which vertical and horizontal 
movements are not associated with torsion. 
. . - It follows that every oblique position 
of the eyeball is associated with a definite 
and constant amount of torsion, no matter 
how the position be reached. . . . This fact 
was first discovered by Donders and was 
stated by him in the form of a law.” 

This quotation would seem to indicate 
that Duke-Elder is rather liberal in the inter- 
pretation of the wording of Donders’ law. 

It is doubtful if all eyes function with 
such mathematical precision ; it is also doubt- 
ful if tests for determining the presence or 
absence of torsion are of such delicacy that 
the most minimal amount of torsion can be 
detected. I believe that, by utilizing an after- 
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image test, it is possible to show that some 
eyes do undergo torsion in a straight up or 
down movement. 

If Duke-Elder had stated that, for all 
practical purposes and providing the eye had 
a normally functioning neuromuscular mech- 
anism, every cardinal movement (vertically 
and horizontally) from the primary position 
was not accompanied by torsion, and every 
oblique movement was associated with tor- 
sion it probably would be more correct. 

In discussing the matter of torsion with 
keen observers in this field of ocular motility 
it has been found that some doubt the actual 
tilting of the meridians as a result of a 
definite oblique movement or oblique posi- 
tion of the globe. Peter® gives a table taken 
from von Helmholtz’s Physiological Optics 
stating the amount of torsion for the dif- 
ferent degrees of an oblique position. Duke- 
Elder® has a similar table derived from a 
different source. 

Certainly, since the evidence supporting 
the belief that there is a tilt of the meridians 
of the eye when it is in a definite oblique 
position vastly overbalances any contrary 
evidence, it should be considered factual. 

The following modified after-image test is 
described as additional confirmation. 

A light in the form of a cross with a 
vertical and horizontal bar is used for a 
target and the point of fixation is the inter- 
section of the bars. The point of fixation is 
directly in front of and on a level with the 
eye at all times while being observed. The 
head is always erect and the eye is in the 
primary position on all occasions when the 
after-image is being projected. 

1. With the head erect and the eye in the 
primary position, the light is observed for a 
few seconds, 

2. The after-image is projected on a plane 
surface. As is to be expected, the projected 
after-image is in the form of a cross with no 
tilting of the vertical or horizontal arms. 

3. The head is manipulated so that the 
direction of gaze is up and out and the pro- 
cedure is repeated. 
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4. The projected after-image will be 
found tilted. The upper end of the vertical 
arm will be displaced nasally and the nasal 
end of the horizontal arm will be displaced 
inferiorly. This denotes that the eye was 
extorted at the time when the direction of 
gaze was up and out. 

5. The head is manipulated so that the 
direction of gaze is directly up. The light 
is again observed. 

6. The projected after-image is again ob- 
served. With few exceptions, it wil! be 
found that there is little or no tilting of 
either arm of the after-image. This denotes 
that there was little or no torsion of the 
globe when the direction of gaze was straight 
up. 

The same procedure may be carried out 
for other positions of the globe. It is to be 
noticed that the eye is always in the primary 
position at the time of the projection of 
the afte--image. Any element of error in one 
projection should be present in all. The vari- 
able is in the direction of gaze. 

If this procedure is followed for the other 
oblique positions it will be found that (1) 
when the direction of gaze is up and out, or 
down and in, the eye is extorted and (2) 
when the direction of gaze is up and in, or 
down and out, the eye is intorted. 

The fact that the eye undergoes torsion 
in the manner which has been described 
when in the various oblique positions is of 
some clinical significance especially as it con- 
cerns astigmatism. For with the eye in the 
primary position, the astigmatism may be 
corrected perfectly in regard to the axis by a 
correcting lens, but with the direction of 
gaze such that the eye is in an oblique posi- 
tion, and with the correcting lens in place, 
the cylinder is no longer at the correct axis 
due to a tilting of the meridians of the eye. 

In an individual with a considerable 
amount of astigmatism, it seems entirely 
logical to assume that torsion resulting from 
the eye being in an oblique position at vari- 
ous times may be the source of a consider- 
able amount of annoyance and discomfort. 
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Of more interest in this study is the fact 
that an eye, with a high degree of astigma- 
tism and with the direction of gaze such that 
the eye is in an oblique position, shows di- 
minished visual acuity with the correcting 
lens before the eye. 


CYCLODUCTION AS A SOURCE OF TORSION 


It is currently accepted that tilting of the 
head toward the shoulder is accompanied by 
a reflex movement of pure torsion of the 
globe. Thus, if the head is inclined toward 
the right shoulder, the right eye supposedly 
becomes intorted and the left eye supposedly 
becomes extorted. 

Duke-Elder® credits John Hunter (1728- 
1793) as being the first to note that tor- 
sional movements often accompanied tilting 
of the head toward the shoulder; it is also 
stated that others, including von Helmholtz, 
denied this phenomenon. 

Burian® credits Javal as being the first to 
conclude that a pure torsional movement 
resulted from such a head tilt. Burian says: 


“Javal, who had a considerable amount of 
astigmatism, noticed a decrease of his visual 
acuity upon tilting the head toward one 


shoulder. . . . He explained this by a tor- 
sional movement of his eyes owing to which 
the axis of his astigmatism changed relative 
to the correction of his glasses which, of 
course, did not participate in the rotation 
of the eyes.” 

Thus, it appeared that Donders’ law was 
not entirely correct. 

At this time it is pertinent to point out 
that if (1) the chart which Javal was ob- 
serving was above and to the side of the eye, 
or (2) the head tilt had a forward and 
lateral component, the eye would be in an 
oblique position for fixation, and diminished 
visual acuity should be expected. 

Also, if Javal’s explanation was correct, it 
would be of considerable clinical signifi- 
cance; it would follow that an eye might 
have astigmatism perfectly corrected for the 
primary position but the axis of the cor- 
recting cylinder would be wrong every time 
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that the head was tilted toward either 
shoulder. 

The derivation of stimuli which could 
activate the mechanism for a reflex, pure 
torsional movement has been the field for a 
considerable amount of investigation. 

Magnus’ and others wrote extensively of 
this matter, By observing rabbits and other 
animals, removing the vestibular apparatus 
of some and immobilizing the neck of others, 
it was concluded that stimuli initiating this 
type of reflex ocular movement could origi- 
nate either from the vestibular apparatus or 
the proprioceptive nerves of the neck—and 
the matter of torsion became more perplex- 
ing and confusing. 

It is a most difficult task to distinguish a 
pure torsional movement or position of the 
eye in the rabbit for it is so easy to confuse 
this with the torsion that accompanies an 
oblique movement or position of the eye. All 
tests must be objective and there is little con- 
trol over the animal’s attempt to change its 
direction of gaze. 

It is indeed possible that the movement 
that Magnus considered as pure torsional 
was simply the torsional component that ac- 
companied or resulted from the eye moving 
to an oblique position. Even if a pure tor- 
sional movement could be proven to occur in 
the rabbit (which is extremely difficult), it 
could be erroneous to conclude that an iden- 
tical mechanism occurs in the human eye. 

The appearance of an oblique movement 
of the eye can be easily confused with and 
considered to be that of a pure torsional 
movement. Appearances can be deceiving 
and a more accurate method for proving or 
disproving such a movement is necessary. 


TESTS USED IN STUDY 


An attempt will be made to describe some 
of the tests employed to determine if a head 
tilt toward the shoulder is accompanied by a 
reflex torsional movement. In all of these 
tests it is necessary to use meticulous care 
in controlling the direction of gaze. Other- 
wise false conclusions may result. 
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AFTER-IMAGE METHOD 


This is a very flexible method and can be 
modified in several ways. No attempt will 
be made to describe all possible modifica- 
tions. The following technique has been used 
and the steps are enumerated. 

1. With the head erect, a vertical light is 
placed directly in front of an eye that is in 
the primary position. 

2. The middle of the light is used for fixa- 
tion and this is observed for a few seconds. 

3. With the head erect and the eye in the 
primary position, the after-image is projected 
on a plane surface and any tilt of the pro- 
jected after-image is noted. 

As might be expected, the projected after- 
image is vertical. 

4. Steps (1) and (2) are repeated but 
modified: A horizontal light is used and the 
head is tilted to one side at an angle of 90 
degrees. Either eye may be employed in this 
test and the head may be inclined either to 
the right or left. (As an example, it will be 
assumed that the head is tilted to the right 
and that it is the right eye that is being 
tested.) Due precautions are taken to insure 
that the eye is not in a state of abduction, 
adduction, elevation, or depression. 

5. The head is then changed to the erect 
position and the after-image is projected 
with the eye in the primary position. Any 
tilting of the after-image is noted. 

A certain inclination of the after-image is 
to be expected if pure torsion of the eye oc- 
curs upon tilting the head toward the 
shoulder. If such a movement has occurred, 
the projected after-image should be inclined 
nasally at its upper end. If the projected 
after-image is vertical, it is conclusive evi- 
dence that torsion of the globe did not occur 
as a result of the head tilt toward the 
shoulder. 

Tests, such as described, have been con- 
ducted in the course of this study and these 
tests showed that no reflex torsional move- 
ment resulted from a lateral head tilt. 
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ASTIGMATIC DIAL METHOD 


This test, utilizing the No.-1 Lancaster- 
Regan dial, was devised in the course of this 
study. It provides a fairly satisfactory and 
simple method, It is necessary, however, to 
use an eye that has, in effect, a considerable 
amount of astigmatism (one diopter or 
more). 

For simplicity, it will be assumed that a 
right eye with simple myopic astigmatism is 
being tested. Precautions should be taken 
to insure that the eye is not in a state of 
abduction, adduction, elevation, or depression 
during the test. 

The fixation point of the dial is placed 
directly in front of and on a level with the 
eye for the different positions of the head 
during the test. 

With the head erect and the eye in the 
primary position, the vertical line and the 
lines nearly vertical appear blacker and more 
distinct. If the astigmatism is of a con- 
siderable amount, probably only one or two 
of the lines will appear distinctly black. If 
the 90-degree line appears blacker, trans- 
lated in terms of lens system curvature of 
the eye, it denotes that the vertical (90 de- 
gree) meridian is the one of greatest curva- 
ture. 

If the head is now tilted to the right, there 
will be a change of the line (or lines) that 
appear black. If the change in the appearance 
of the black line (or lines) corresponds with 
the tilt of the head it denotes that no torsion 
has resulted from the head tilt. Thus, if the 
head is tilted a full 90 degrees and it is the 
180-degree (horizontal) line that appears 
black, it again is definite evidence that tor- 
sion of the globe has not resulted from a 
head tilt toward the shoulder. 

If the change of the appearance of the 
black line lags behind the amount of head 
tilt, it would denote that torsion of the globe 
had occurred. 

In tests conducted in this manner, no evi- 
dence has been found that a reflex torsional 
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movement results or accompanies a tilting 
of the head to the side. 


VISUAL ACUITY METHOD 


The method by which Javal drew his 
original conclusions has been employed in 
the course of this study. Eyes with a con- 
siderable amount of astigmatism corrected 
by glasses were studied. Due precautions 
were taken to ensure that the eye was not in 
an oblique position during the tests. 

The chart was placed directly in front of 
the eye and, to standardize conditions dur- 
ing the course of the test, the chart was ro- 
tated or inclined at an angle that coincided 
with the angle of the head tilt. 

The results showed no appreciable diminu- 
tion of the visual acuity ; again denoting that 
a reflex torsional movement did not accom- 
pany or result from a head tilt toward the 
side. 


CYCLOPHORIA 


Another condition in which pure torsional 
movements supposedly occur is the condi- 
tion termed cyclophoria. If one accepts pure 
cyclophoria as a definite clinical entity (and 
its seems to be well accepted), one must of 
necessity accept the existence of a pure 
torsional movement of the globe. 

It is pertinent to point out at this time 
that, in all heterophorias, the nonfixing eye 
at the time of testing should exhibit two 
movements: (1) The break of deviational 
movement when fusion is abolished and (2) 
the recovery movement resulting from fu- 
sional impulses. 

In pure cyclophoria these movements 
would be (1) the pure torsional movement 
resulting in the tilting of the meridians of the 
nonfixing eye when the eyes are in the fusion- 
free position and (2) the pure torsional 
movement resulting in the correction of the 
tilt when the eyes are fusing. 

An extensive search of the literature re- 
garding tests for the detection and measure- 
ment of cyclophoria reveals that such tests 
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do not prove such movements; they are 
really tests for determining the existence of 
a tilt of the eyes in relation to each other 
in the fusion-free position. 

There are two possibilities that could ex- 
plain such a finding without the existence of 
cycloduction : 

1. A tilting of the meridians of the non- 
fixing eye when a lateral and vertical phoria 
exists should be anticipated from the eye 
assuming an oblique position. 

This should not be considered as cyclo- 
phoria nor should it be considered as the 
proof of the existence of cycloduction. The 
torsion of the eye in such a condition is not 
the result of cycloduction but is rather 
physiologic torsion as has been defined by 
Duke-Elder. 

The extreme frequency with which a so- 
called cyclophoria accompanies a vertical im- 
balance leads me to suspect that such a false 
conclusion is of rather frequent incidence. 

2. In 1899, Verhoeff* showed that it was 
possible for a condition to exist wherein the 
subjective vertical meridians were not paral- 
lel and still the eye fused with little diffi- 
culty. He showed that fusion was not the 
result of a torsional movement. At that time, 
Verhoeff concluded that cyclophoria was an 
imaginary condition and did not exist in fact. 
Later Verhoeff modified his conclusions con- 
cerning the possibility of cycloduction. 

Certain binocular tests have been devised 
that led their originators to conclude that 
cycloduction or a pure torsional movement 
of the globe was possible (Ames® and Ver- 
hoeff?*). 

It is beyond the scope of this paper to at- 
tempt to describe the experiments of these 
authors, devised with great ingenuity. In 
principle, the tests of Ames and Verhoeff 
were somewhat similar in that an attempt 
was made to supply a stimulus for each eye, 
to undergo cycloduction in an opposite direc- 
tion, while the eyes were fusing and observ- 
ing similar but not identical targets. 

As an example of one of the experiments, 
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two vertical lines were used as targets, one 
before each eye. The targets were then ro- 
tated so that the upper end of each line 
moved temporally until fusion ceased. Im- 
mediately after observing such targets, it was 
found that torsion of the eyes had occurred. 
Such torsion was considered to be the result 
of cycloduction. 

It is my opinion that the torsion, described 
by Ames and Verhoeff, could very well be 
the result of torsion that accompanies an 
oblique position of the eye. There is ample 
proof that this type of torsion exists. Any 
experiment designed to prove the existence 
of cycloduction must eliminate such a type 
of torsion as a source of error. It is doubtful 
if this has been accomplished. 


CONCLUSIONS AND SUMMARY 


In this paper, an attempt has been made 
to show that a position of pure torsion of the 
globe can be easily mistaken for an oblique 
position with its accompanying torsion. As a 
result of this mistake, false conclusions have 
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been formulated concerning the nature of 
some torsional eye movements. 

That tilting of the meridians of the eye 
does occur when the eye assumes an oblique 
position is not disputed, and a simple modi- 
fied test has been described to prove this 
occurrence. However, it is doubted that a 
pure torsional movement, or cycloduction, is a 
normal function of the eye. 

Cyclophoria and cycloduction are incom- 
patible with Donders’ law. It is concluded 
that Donders’ law is correct. 

Monocular tests have been described, 
showing that no appreciable reflex torsional 
movement occurs when the head is tilted 
toward the shoulder. 

It is felt that a true understanding of the 
laws that govern torsional eye movements 
may lead toward a more simplified concept 
of eye movements in general. 

Further investigation in this field is both 
justifiable and desirable. 


2255 Fort Street (25). 
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OPHTHALMIC MINIATURE 


It should be immediately apparent that the good ophthalmologist— 
like any good specialist—must first be a skilful physician, for ophthal- 
mology has its roots in the common soil from which all medicine has 
arisen. 


Cecilia C. Mettler, History of Medicine, 1947. 


a 
ih 
‘ 
2 
" 
i 
4 


OBLIQUE MUSCLE SURGERY FROM THE ANATOMIC VIEWPOINT 


Wa tter H. Finx, M.D. 
Minneapolis, Minnesota 


In selecting an operative technique, the gion of the insertion of the superior rectus 
surgeon is influenced by the anatomic ar- muscle (fig. 1). Approaching the muscle at 
rangement of the area. This is especially true this point would permit access to the oblique 
in the case of the obliques, where a clear tendon with the least trauma to the tissues 
understanding of the anatomy permits a safe in the area. If the surgeon is interested in 
approach and utilization of the surgical prin- only the tendon of the oblique, the incision 
ciples which we have found most effective would be medial to the insertion of the su- 
in surgery of the rectus muscles. A famili- perior rectus muscle. If, however, he is inter- 
arity with the anatomy of the operative field ested in exposing the oblique tendon at its 
leads to an avoidance of the possible pitfalls insertion, the incision would be over of 
and, ultimately, a more normal physiologic lateral to the insertion of the superior rectus. 
action of the muscle. 

It is therefore important, in contemplating 
any surgical procedure on the oblique mus- 
cles, to evaluate the step with the anatomic 
facts in mind. An ill-advised surgical proce- 
dure may not only be ineffectual, but it may 
also cripple the action of more than one mus- 
cle. 

The subject is presented in two parts: 

1. Anatomic features of the oblique mus- 
cles which determine the type of operative 
procedures to be employed. 

2. A description of the operative technique 
based upon these anatomic features. 


Conjunctival incision of Right Eye 


1. Anatomic features which determine the Fig. 1 (Fink). A drawing showing the position of 
type of operative procedure to be employed. the conjunctival incision. The length and the posi- 

In considering the anatomy of this region _ tion of the incision varies according to the type of 
from a surgical aspect, certain factors seem  ©¢mplated operative procedure. 


‘or obli C. There seems to be a difference of opin- 
h 4 ion as to the necessity of severing the supe- 
doing a resection of 
its insertion. The anatomy of the area is such the superior oblique tendon. According to 
that surgery on the direct portion of the mus- Berke,’ this is not necessary if a tenotomy 
aa the trochies does not seem feasible. . is planned. His work seems to point to the 
- The logécal approach for wr Cut this fact that the tendon can be isolated medial 
area should be under the upper lid in the re- to the rectus insertion and the tenotomy of 
Presented at the 85th annual meeting of the Amer- the tendon can be performed without the 
ican Ophthalmological Society, Hot Springs, Vir- necessity of disturbing the insertion of the 
ginia, June, 1949. Part of the textbook on “Surgery superior rectus muscle 


of Oblique Ocular Muscles” soon to be published e : 
by C. V. Mosby Company, Saint Louis. ” It is also feasible to tuck the reflected ten- 
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ei 
é 
= = 
| 
il 
| | 


262 


don of the superior oblique without resect- 
ing the superior rectus muscle. It seems ad- 
visable, however, to separate the fascial 
sheath of the superior rectus muscle from 
the underlying bulbar fascia before doing the 
tuck, because, by so doing, retraction of the 
superior rectus muscle temporally can be 
done more effectively and thus give a wider 
field for manipulation. This is especially im- 
portant in the tuck operation because one 
wishes to utilize the portion of the oblique 
tendon beneath the superior rectus. 

If it is necessary to operate at the insertion 
of the superior oblique tendon, opinion varies 
as to the necessity of tenotomy of the tendon 
of the superior rectus. There are some who 
believe that, for the proper exposure of the 
area, it is necessary to do a tenotomy of the 
superior rectus. By so doing, the operation 
can be carried out more effectively and a 
tenotomy will not materially alter the func- 
tion of the superior rectus. They argue that 
to attempt to do a resection of the superior 
oblique by retracing the superior rectus great- 
ly increases the operative problems, Unless 
one has had considerable experience in this 
area, the operative technique may be faulty 
and lead to a failure of the cut tendon of the 
oblique to adhere to the new point of attach- 
ment and an unsatisfactory operation may 
result. 

Other operators are inclined to approach 
the operative field without severing the su- 
perior rectus because they believe that un- 
necessary manipulation of this type should 
be avoided. They expose the field by retract- 
ing the superior rectus muscle to one side. 
Judging from the information available, it 
is apparent that the question has not been 
fully settled. 

From an anatomic standpoint, it is possible 
to retract the superior rectus muscle and 
thus expose the insertion of the oblique and 
the portion of its tendon which is beneath 
the superior rectus muscle. 

There are certain objections to severing 
the superior rectus muscle which call for 
consideration, The literature gives one the 
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impression that the vertical rectus can be 
operated without any undesired effect and 
the surgery on the vertical rectus is freely 
recommended. However, some who have op- 
erated on the superior rectus muscle will 
vouch for the unfavorable complications 
which may result. Many surgeons believe 
that only a 2.0 to 3.0 mm. resection, tuck, 
advancement, or recession should be at- 
tempted and it is a question whether the 
small effect thus obtained justifies the possi- 
ble complications. 

A study of the anatomy of the area of the 
superior rectus indicates that tenotomy may 
dis-upt the normal action of the superior 
oblique tendon. Because of its proximity, the 
reaction which occurs in the healing process 
can include the superior oblique tendon and 
its sheath and may thus inhibit its action. 
This same process may occur in resections, 
recessions, or advancements of the superior 
rectus. Surgery of the superior rectus is 
therefore complicated by its intricate ana- 
tomic relations to the superior oblique ten- 
don. 

(Closely related to the subject is the pos- 
sible danger of injury to the superior oblique 
tendon in operating on the medial rectus. In 
a case seen by me, this complication oc- 
curred, A recession of the medial rectus had 
been performed a few years previously. Ap- 
parently, the surgeon made an unusually wide 
exposure because the superior oblique ten- 
don was incorporated in the resulting scar. 
The case was reoperated because of the 
marked underaction of the superior oblique 
muscle which resulted. It was found that the 
scar resulting from the recession operation 
included and bound down the tendon of the 
superior oblique!) 

It is therefore important in surgery on the 
superior or medial rectus muscles to consider 
the danger of impairing the action of the ten- 
don of the superior oblique. 

We should also keep in mind that surgery 
of the superior rectus may influence the po- 
sition of the upper lid. Because of the fascial 
fusion which exists between the superior 
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rectus and the levator, any manipulations of 
the superior rectus insertion influences the 
lid position to some degree. 

It has been suggested that this fusion can 
be broken and thus eliminate a lid complica- 
tion. Such a separation of the fusion between 
the superior rectus and the levator is hazard- 
ous because check actions are disrupted and 
because there is the possibility of improper 


Fig. 2 (Fink). The fascia bulbi covering the 
oblique tendon. Anterior view in which the ten- 
don of the superior rectus has been severed and 
reflected. The fascial covering of the undersur- 
face of the superior rectus tendon is seen and the 
trabeculas which connect it to the fascia bulbi 
beneath. 

The fascia bulbi is seen covering the oblique 
tendon from its insertion medially to the troch- 
lea. It is a distinct membranous covering which 
can be separated from the overlying fascial cov- 
ering of the superior rectus muscle. 


healing in the new area of contact of the two 
structures. 

A study of the anatomy of the area shows 
that the fusion between the fascial sheaths 
of the two structures is not limited to a few 
millimeters in the anterior region but, in- 
stead, the fusion continues posteriorly, later- 
ally and medially, involving the entire area 
of contact of the two muscle sheaths. 

This extensive area of fusion should be 
appreciated when contemplating a separation 
of the two structures. 

In addition, surgery of the superior rectus 
can also superimpose additional torsion prob- 
lems and tend to limit the field of action of 
the superior rectus muscle. 

Anatomic evidence indicates, therefore, 
that any surgical procedure on the superior 
rectus, whether a tenotomy, advancement, or 
recession of the insertion, may influence the 
adjacent structures to a variable degree. 

Because of this, we should approach te- 
notomy of the superior rectus muscle only 
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when there is no alternative. 

D. The question of the tissue layers, which 
are necessary to incise in order to approach 
the reflected tendon, is of importance to the 
surgeon. If the operation is to be on the ten- 
don medial to the superior rectus, the layers 
of tissue through which he must incise in 
this area consist of the conjunctiva and 
fascia bulbi, which cover the sclera in this 


area, and the sheath of the reflected tendon, 
which is composed of the medial expansion 
of the sheath of the superior rectus and the 
medial extension of the fascia bulbi which 
immediately surrounds the reflected tendon 
(fig. 2). 

In the case of an operation upon the por- 
tion of the oblique tendon near its insertion, 
the operator encounters a more difficult ap- 
proach. If he plans to resect the tendon of 
the superior rectus, the exposure of this 
tendon is made by cutting through the bulbar 
conjunctiva and the fascia bulbi which sur- 
rounds it. The severed rectus muscle is re- 
tracted upward, exposing the fascia bulbi 
with the fanned-out portion of the tendon 
and its insertion beneath it. If the operator 
does not sever the tendon of the superior rec- 
tus, the incision would be lateral to the su- 
perior rectus muscle insertion, and would 
pass through the bulbar conjunctiva, the lat- 
eral expansion of the sheath of the superior 
rectus and the fascia bulbi. 
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E. The following anatomic factors con- 
cerning the superior rectus should be kept in 
mind : 

1. The superior rectus line of insertion is 
about 10 mm. long; it is slightly convex 
anteriorly and is about seven mm. from the 
limbus at the nasal margin and nine mm. at 
the temporal margin. It is therefore impor- 
tant in an operation requiring cutting of the 
tendon that, in reattaching the tendon to the 
eyeball, it be placed in the same relationship 
to the cornea as was the original insertion. 

2. The fascia bulbi continues anteriorly 
past the insertion of the superior rectus for 
a few millimeters, becoming very adherent 
to the sclera as it approaches the limbus and 
blending more firmly with the conjunctiva 
over it. 

3. The tendon of the superior rectus is 
about six mm. long and invested with a 
fascial sheath which fuses firmly with the 
fascia bulbi at the point of insertion of the 
tendon. This fascial fusion is sometimes re- 
ferred to as a “pulley” or “the falciform 
fold.” From this firm union with the fascia 
bulbi at the point of insertion of the muscle 
tendon, the fascia is reflected backward, 
completely covering the tendon and the mus- 
cle. It fuses above with the inferior fascial 
covering of the aponeurosis of the levator, 
forming a firm union. The fusion with the 
levator begins 8 to 10 mm. posterior to the 
insertion of the superior rectus muscle and is 
present wherever the sheaths of the levator 
and the superior rectus are in contact. As 
previously mentioned, it is not limited to the 
anterior area, although it is most firmly de- 
veloped here. 

This fusion between the fascial covering 
of the superior rectus and the fascial cover- 
ing of the levator is important because it 
creates a unified action between thé two 
structures. As has been indicated earlier, the 
lid displacement which results in surgery of 
the superior rectus is due, chiefly, to this fu- 
sion. It has been advocated that this fusion 
should be broken in surgery of the superior 
rectus but, as has been previously pointed 
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out, in doing this there is danger of destroy- 
ing important check actions which are de- 
pendent upon this fusion. Available data are 
insufficient for formulating a definite opinion. 

The fascia covering the under surface of 
the superior rectus tendon and muscle is in 
contact with the fascia bulbi which covers 
the superior oblique tendon and the globe. 
This fascial covering of the muscle is loosely 
united to the fascia bulbi by a meshwork of 
fibro-elastic bands, which can be quite easily 
broken. The fascia covering the superior rec- 
tus muscle can thus be separated from the 
fascial covering of the superior oblique (fig. 
3). This fact is of especial importance in the 
operative technique. 

F, Certain points pertaining to the anato- 
my of the superior obiique tendon should 
be considered. 

1. The reflected tendon of the superior 
oblique from the trochlea to the insertion is 
about 18 mm. (3% inch) long. From the 
trochlea to the nasal edge of the superior rec- 
tus it measures 10 mm. There are but eight 
mm, of tendon from the nasal edge of the 
superior rectus to the insertion. Surgical 
steps, such as tucking and resection, should 
be confined to the area of the tendon be- 
neath the superior rectus or immediately ad- 
jacent to it. The action of the oblique muscle 
may be impaired if the operative area en- 
croaches on the trochlea, especially if the 
eye is rotated downward. The tendon is 
slightly oval, being 2.0 to 3.0 mm. in diame- 
ter in the portion from the trochlea to the 
nasal margin of the superior rectus. Lateral 
to this point, it fans out into a very delicate 
fibro-elastic structure. 

2. Surrounding the tendon and connecting 
it to its sheath are numerous tiny fibro-elastic 
fibers. Because of these fibrillas, independ- 
ent movement of the tendon becomes negli- 
gible and the movement which results when 
the eye is rotated involves both the tendon 
and its fascial sheath because the fibrillas 
limit the amount of retraction of the tendon 
when severed, the amount of effect to be 


regulated when the tendon is incised. 
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It is important to keep in mind that te- 
notomy near the trochlea may produce a 
complete paralysis because of the poor de- 
velopment of the fibrillas surrounding the 
tendon in this region and their inability to 
counteract the effect of a cut tendon at this 
point. Likewise, a tenotomy near the inser- 
tion is undesirable because the trabecular 
connections between the tendon and its 
sheath are modified and lose much of the re- 
straining action which permits more retrac- 
tion of the tendon when it it severed. Ana- 
tomically, as pointed out by Berke, the best 
site for tenotomy is at the nasal border of 
the superior rectus muscle. 

3. The tendon of the superior oblique 
passes 2.0 to 3.0 mm. posterior to the nasal 
end of the insertion of the superior rectus 
when the eye is directed straight ahead. If, 
however, the eye is turned down, such as 
occurs when a traction suture is placed at the 
limbus, the tendon is several millimeters 
more posterior to the nasal end of the supe- 
rior rectus insertion. This makes for greater 
difficulty in identifying the tendon and its 
sheath. It is therefore desirable to have the 
eye directed straight ahead when the surgeon 
is searching for the tendon. 

4. The superior oblique line of insertion 
is variable. It is the most variable insertion 
of the oculorotary muscles. On the average, 
the anterior tip of the line of insertion is 
4.5 mm. posterior to the outer tip of the su- 
perior rectus insertion. From this point it 
continues posteriorly and medially, forming 
a convex curve (laterally) of variable de- 
gree. 

Although the average length of the inser- 
tion is about 11 mm., it may vary from 7 to 
18 mm. The distance between the nasal 
end of the two insertions is about 13 to 14 
mm., but may vary from 10 to 17 mm. 

The lateral tip of the insertion of the su- 
perior rectus is slightly (0.5 mm.) medial to 
the anterior tip of the insertion of the supe- 
rior oblique. The medial tip is also slightly 
medial (0.3 mm.) to the posterior tip of the 
insertion of the superior oblique tendon. 


The anterior tip of the insertion is about 
16 mm. above the anterior tip of the inser- 
tion of the inferior oblique muscle and is 
less than 0.5 mm. anterior to the equator of 
the globe. 

The posterior tip of the insertion is usu: 
ally 6.0 to 7.0 mm. from the optic nerve and 
frequently in line with the center of the optic 
nerve. As the line of insertion passes pos- 
teriorly, it passes about 12 to 13 mm. from 
the posterior tip of the inferior oblique in- 
sertion and the macula area, which is imme- 
diately posterior and slightly above the pos- 
terior tip of the inferior oblique insertion. 

5. Another factor which should be stressed 
is the fact that the tendon is avascular tis- 
sue and the operator, when carrying out 
surgical procedures on the tendon, must take 
into consideration that it is of a fibrous na- 
ture and does not lend itself to surgery. The 
tendon is but 2.0 or 3.0 mm. in diameter until 
it approaches the superior rectus muscle, 
where it spreads out into a very thin, trans- 
lucent membrane which is friable and shreds 
easily. To insert sutures into such a structure 
calls for considerable ingenuity. To compli- 
cate the situation, the oblique tendon varies 
markedly in its manner of insertion and a 
resection calling for a reattachment of the 
severed tendon demands that it be replaced 
in its proper plane of action. To do this 
with some of the unusual types of insertions 
will require considerable skill. 

It is difficult to conceive how resection of 
only the tendon would result in a firm struc- 
ture when healed, although McGuire? has 
obtained satisfactory results. It seems logical 
that a stronger union will result when the 
fascial covering (fascia bulbi) of the oblique 
tendon is included with the severed tendon 
of the oblique in the resection. 

The tuck, likewise, should include the 
fascial sheath along with the tendon. The 
folded sheath should be sufficiently curetted 
on the inner side of the fold so that the ad- 
jacent tissues will form a firm union. There- 
fore, it seems logical that a tuck or resection 
of the oblique tendon should, as in the case 
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of other extraocular muscle operations, in- 
clude the surrounding fascia bulbi, which will 
reinforce the operated tendon and give a 
more satisfactory union. 

G. The fascial sheaths call for special con- 
sideration in surgery of the area. It is im- 
portant to remember that the fascia bulbi 
(Tenon’s fascia), which covers the fanned- 
out superior oblique tendon lying beneath 
the superior rectus, is the only portion of 
the fascial sheath remaining which acts as 
a cover for the tendon in this area. It is 
loosely adherent to the sheath of the superior 
rectus above and is united to the superior 


oblique tendon and adjacent sclera by fibro- 
elastic bands. 

At the nasal edge of the superior rectus, 
and medially, however, the tendon, in addi- 
tion to an extension of the fascia bulbi, is 
covered by the medial expansion of the fas- 
cial sheath of the superior rectus and the 
medial expansion of the levator aponeurosis 
and its sheath. Medially to the superior rec- 
tus it has, therefore, a multilayer sheath and, 
consequently, is a more highly specialized 
anatomic structure. 

The fascial arrangement beneath the supe- 
rior rectus is important from the surgical 
angle as before indicated. When the superior 
rectus is severed and retracted, the fascia 
bulbi is exposed, which covers the fanned- 
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out portion of the superior oblique tendon 
(fig. 2). 

When the fascia bulbi covering of the 
tendon is incised and the tendon exposed, it 
will be found, as previously mentioned, that 
the fanned-out tendon of the oblique is cov- 
ered with numerous fascial bands or fascicu- 
las. These bands form a union between the 
tendon and the surrounding fascia bulbi. 

The fasciculas are broad bands of fibro- 
elastic membrane, rather than fine, thread- 
like structures such as are found surround- 
ing the tendon more medially. They are fair- 
ly lax and permit more independent move- 

ment of the tendon than is found in the 

more medial portion of the tendon (fig. 3). 

It is necessary that the fascial bands sur- 

rounding the fanned-out portion of the 

tendon should permit a freer movement 


Fig. 3 (Fink). Anterior view showing the 
tendon of the superior oblique. The fascia bulbi 
has been cut and reflected. The trabeculas are 
seen connecting the tendon to the fascia bulbi 
which covers it. 


of the tendon because of the variable posi- 

tion of the tendon in relation to the globe. 

This arrangement permits an unrestricted 
movement of the eyeball, which is essential 
in efficient ocular action. 

Because of these fasciculas, the action of 
the superior oblique tendon always involves 
an action of the surrounding fascia as well. 
They create a check action which may assist 
in promoting a smooth action of the muscle. 

Surgery, therefore, includes a considera- 
tion of the fascial sheath of the tendon, as 
well as of the tendon. 

H. Another important point to stress is 
that the superior lateral vortex vein emerges 
from the sclera posterior and lateral to the 
insertion of the superior oblique tendon, It 
is found about six mm. posterior to the an- 
terior tip of the superior oblique insertion 
and two mm, laterally to the line of insertion. 
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This is of importance if an operation of the 
superior oblique tendon is contemplated be- 
cause, in passing a strabismus hook to pick 
up the tendon, the vein can be injured. Also, 
in suturing the folded tendon, as advocated 
by Wheeler, the point where the sutures are 
inserted may coincide with the exit of the 
vortex vein. The vein emerges at an oblique 
angle directed backward, passing through the 
sclera for a distance of four mm. before it is 
visible to the operator. This should be kept 
in mind in inserting a needle in this area. 

I. Except for the vortex vein which has 
been described, the operative area is free of 
important nerves and vessels, If, however, 


Sup. rect.m. 


Fig. 4 (Fink). Trabeculas which surround the 
fanned-out portion of the superior oblique tendon 
near its insertion. The trabeculas in the fanned-out 
portion of the tendon are different in character 
from those found in the more medical portion. In 
this region they are broad, bandlike sheaths per- 
mitting considerable freedom of movement of the 
tendon, whereas the trabeculas more medially are 
short, delicate fibers which permit a very limited 
independent movement of the tendon. 


the trochlear area is approached, one encoun- 
ters several important nerves and vessels. As 
the trochlear area is not in the field of opera- 
tion, the vascular and nerve supplies of this 
area are not taken into consideration. 


Fig. 5 (Fink). Instruments used in operations on 
the superior oblique (reading from left to right). 
(A) Sharp muscle hook. The sharp point prevents 
the tissues from slipping off the hook as occurs 
with the blunt-pointed muscle hook. (B) Tucker. 
(C) Multipronged retractor. (D) Multipronged 


retractor. 


2. The operative technique based upon the 


anatomic features of the area (fig. 4). 


OVERACTION OF SUPERIOR OBLIQUE (fig. 5) 

Basing an opinion on available data, the 
most efficient procedure aimed at weakening 
an overactive superior oblique muscle is te- 
notomy of its reflected tendon. Although the 
method is comparatively new and very little 
data are available to substantiate this state- 
ment, it is a feasible procedure from an 
anatomic standpoint, The results obtained to 
date indicate its possibilities, although more 
experience in using the method will give us 
a more accurate evaluation. It does not seem 
plausible that a complete paralysis will later 
follow. 

The following technique seems most satis- 
factory and is similar to the method advo- 
cated by Berke," except for some minor 
modifications. After inserting the lid specu- 
lum the eyeball is turned downward by means 


of a silk suture passed through the limbus - 


at the 12-o0’clock position. 
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If the palpebral opening is small and the 
exposure poor, Lancaster suggests an exter- 
nal canthotomy as an aid in obtaining better 
exposure. A conjunctival incision is started 
over the medial tip of the insertion of the 
superior rectus muscle and carried medially 
for about 10 to 12 mm. This will give an 
adequate exposure which is necessary in or- 
der to identify properly the various struc- 
tures. A small exposure has no advantage 
and complicates the procedure for the aver- 
age surgeon. 

The conjunctiva is retracted and the sub- 
conjunctival tissue (which includes the fas- 
cia bulbi) in the region of the rectus inser- 
tion is picked up and severed. A strabismus 
hook is passed under the medial edge of the 
superior rectus tendon near its insertion and 
the nasal margin of the superior rectus is 
freed and separated backward from the un- 
derlying fascia for a few millimeters, This 
step permits better orientation and simplifies 
the identification of the oblique tendon which 
will be described later. The incision in the 
fascia bulbi is carried nasally from the me- 
dial tip of the superior rectus insertion for 
about 10 mm. and thus exposes the sclera. 
Through the incision, the fascia bulbi is 
separated from the globe for about 8 to 
10 mm. posteriorly. 

The downward traction on the eyeball is 
removed and the eye permitted to turn up- 
ward into an eyes-front position. When the 
eye is turned in a straight-ahead position, the 
tendon of the oblique is a few millimeters 
posterior to the nasal edge of the superior 


rectus tendon. If the eye is turned down- . 


ward, the tendon is displaced more poste- 
riorly and thus is more difficult to isolate. 
A sharp-pointed O’Conner hook, similar 
to a small strabismus hook, is passed back- 
ward along the sclera for one cm., with the 
hook flat against the sclera. A sharp strabis- 
mus hook is necessary because the fascial 
membrane slips off an ordinary strabismus 
hook. The point of the hook is then turned 
upward toward the roof of the orbit and en- 
gages the reflected tendon and its sheath. The 
hook is brought forward along the medial 
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margin of the superior rectus muscle, caus- 
ing the tissues on the hook to be put on a 
slight stretch. 

The traction test of Berke is then made to 
determine whether or not the tendon and its 
sheath are on the hook. This is done as fol- 
lows: 

The surgeon places his finger on the skin 
of the lid adjacent to the pulley. With the 
other hand he pulls forward with the hook 
which has engaged the tendon and its fas- 
cial covering. If the tendon is on the hook, 
the index finger near the pulley will feel a 
cordlike structure extending from the pulley 
to the hook. Each time traction is made on 
the hook, the palpating finger near the pulley 
will feel a tug on the tendon. 

If the traction test gives a positive result, 
the reflected tendon and its sheath, together 
with a good deal of Tenon’s capsule, will be 
on the hook. 

Berke cautions that the traction test is not 
infallible and may give a positive result if 
only a few fibers of the tendon or its sheath 
are engaged on the hook. If the hook is 
passed 10 to 12 mm. backward and brought 
forward, as previously directed, the tendon 
should always be engaged. If the tendon is 
not on the hook on the first trial, the attempt 
should be repeated until the surgeon is cer- 
tain that the tendon has been found. Need- 
less to say, if the tendon itself is not sec- 
tioned and, instead, only a few fibers of its 
sheath are severed, the effect will be negligi- 
ble. 

When the traction test is positive, the 
strabismus hook is pulled forward, deliver- 
ing the tendon and its sheath into view. The 
fascial coverings of the tendon are incised 
for a few millimeters and gently dissected 
back until the tendon is exposed. It appears 
as a glistening, pearly-white cord. The sheath 
of the superior oblique muscle is white and 
semitendinous, but not glistening. If local 
anesthesia is used, the tendon can be positive- 
ly identified by asking the patient to look up 
and down. When general anesthesia is used, 
the surgeon can rotate the eye. If the tendon 
is on the hook, one will see it slide back and 
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forth over the shank of the hook as the eye 
moves up and down. 

After the tendon is identified, it is com- 
pletely incised between the hook and the 
superior rectus. If a larger effect is desired, 
a hemostat is placed on the tendon and an in- 
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UNDERACTION OF SUPERIOR OBLIQUE 
Two procedures seem best adapted to this 
condition, namely the tuck for a moderate 
effect and the resection for the greater effect. 
Tucking of the reflected tendon (fig. 6). 
A retraction suture is placed at the 12- 


cision made close to the hemostat on either 
side, thus removing 3 to 5 mm. of tendon. 
Only the tendon should be excised, leaving 
the sheath behind. If more effect is desired, 
6 to 8 mm. of tendon should be removed. 
The amount of anticipated effect from the 
operation is not positively known. Berke be- 


o'clock position on the limbus and the eye is 
rotated downward. The incision and expo- 
sure of the superior rectus tendon is as pre- 
viously described. The superior rectus muscle 
and its fascial sheath are separated from the 


Fig. 6 (Fink). Drawing showing the various steps in the operation 
for tenotomy of the superior oblique tendon. The insert illustrates the 
point of incision of the tendon. (A) The tendon and its fascial sheath 
are brought forward into view. (B) The fascial sheath of the tendon 
is incised and the tendon identified. (C) The tendon of the oblique 
is separated from its sheath. (D) The tendon is incised. (E) En- 
larged view of the severed tendon, showing fascial sheath and trabe- 


culas which surround the tendon. 


lieves that tenotomy will produce less effect 
than a tenectomy, that a larger tenectomy will 
produce a greater effect than a smaller one 
and that the effect will be greater the closer 
the tenotomy or the tenectomy is done to the 
pulley. In other words, the effect may be 
varied depending on the amount of tendon 
removed and the place of its removal. If the 
tendon is cut close to the globe, the effect 
will be less; if cut close to the pulley, com- 
plete paralysis may result. 

As a general rule, the following sugges- 
tions by Berke will not lead one far astray: 
(1) For a deviation of 5 to 10° (with eyes 
front), a simple tenotomy is done; (2) for 
a deviation of 10 to 20°, 3 to 5 mm. of the 
tendon is removed; (3) for a 20 to 304 of 
deviation, 5 to 8 mm. of the tendon is ex- 
cised; (4) for complete paralysis of the su- 
perior oblique, a part of the tendon and its 
sheath should be excised near the pulley 
through a cutaneous incision. 

The conjunctiva is closed by means of 1 or 
2 single interrupted plain 5-0 gut sutures 
and a monocular dressing is applied for 24 
hours. 


fascia bulbi. The tendon of the superior 
oblique and its sheath are identified and 
pulled forward into view. The assistant, us- 
ing a retractor which is inserted under the 
nasal margin of the superior rectus muscle, 
retracts the muscle temporally and exposes 
the fanned-out tendon of the oblique and its 
sheath almost to its insertion. 

The tendon and its surrounding sheath 
are isolated and separated from the sur- 
rounding fascia for a distance of about one 
cm. This should begin as near the insertion 
as possible and extend medially. The sheath 
should not be cut unless one wishes to iden- 
tify the tendon positively. 

The isolated tendon and its surrounding 
sheath are placed on the tucker and a tuck 
is made. The amount of the tuck may vary 
according to the condition. It does not seem 
advisable to tuck more than 10 mm. because 


— 
| 
| 
| 
| 
| 


270 WALTER H. FINK 


the tendon is only about 18 mm. from the 
trochlea laterally to the insertion, A larger 
tuck of the tendon may bring the operated 
area too close to the trochlea and thus cause 
a restriction in ocular rotation in this field. 

The tucker should be placed over the 
tendon about two mm. lateral to the point 
where the medial edge of the superior rectus 
muscle is normally situated. If an eight-mm. 
tuck is made, it will include the fanned-out 
tendon to within 2.0 to 3.0 mm. of its in- 
sertion on the lateral side and the oval- 
shaped tendon two mm. medial to the normal 
position of the medial border of the superior 
rectus, The contact surfaces of the folded 
fascial sheath should be thoroughly curetted 
to insure firmer healing but every effort made 
not to traumatize the other surface because 
of the possible adhesion to the superior rec- 
tus sheath which may result. 

A 6-0 braided silk suture is placed on each 
side of the tuck so that the sutures practically 
touch each other at the center point of the 
tuck. The sutures are tied. Nylon sutures 
(5-0, product P-336, Davis and Geck) may 
be used but require a surgical knot followed 
by a plain knot to prevent slipping. Very 
little reaction usually results from either type 
of suture. 

The tucker is removed and the tuck flat- 
tened out to cover the sutures as much as 
possible and thus avoid contact with the fas- 
cial covering of the undersurface of the su- 
perior rectus. 

An undesirable complication which should 
be guarded against is an adhesion between 
the superior rectus and the tuck. This ad- 
hesion can be lessened if the fascial outer 
surface of the tuck is not traumatized. By 
flattening out the tuck tendon and its sheath, 
a smooth surface will come between the fas- 
cial covering of the superior rectus and the 
sutured area. The tissue reaction between 
the tucked tendon and the superior rectus is 
much less than the reaction which follows 
a resection. 

Plain catgut sutures (5-0) are used to 
close the wound. A pressure bandage is ap- 


plied over the operated eye for 3 to 4 days. 

An overaction and torsion will result for 
a few weeks following the operation, until 
the reaction in the tissue subsides. 

As yet, no definite rules have been estab- 
lished as to the amount of effect produced. 
It may be said that a five-mm. tuck is the 
minimum to attempt and 10 mm. is the maxi- 
um. (The number of millimeters indicated 
refers to the entire portion of the muscle 
tucked and not just to one side.) The mini- 
mum tuck of five mm. could be expected to 
correct about 5“ of deviation with eyes front 
and a 10-mm, tuck may correct 10 to 124 of 
deviation. A result is not predictable any 
more in this operation than in any muscle 
operation. 


RESECTION OF THE REFLECTED TENDON 

(fig. 7) 

If the surgeon does not favor a tuck, or if 
the effect desired is greater than can be an- 
ticipated with a tuck, a resection can be per- 
formed. Although the procedure is more 
technical and the operation more extensive, 
there seems to be no question that a resection 
will give a greater and more consistent re- 
sult than will a tuck. One should remember, 
however, if the sutures do not hold the con- 
dition is made worse, whereas in the tuck, 
the tissues return to their former position. 

The tissues of the superior oblique tendon 
do not lend themselves to resection as well 
as a vascular tissue. To produce a firmer 
union of the tissues, one can augment the 
healing process by including the fascia bulbi 
which surround the tendon. For this reason 
they should be incorporated in the resection. 

Another point to consider in using a resec- 
tion method is that considerable trauma is in- 
flicted on the tissues and a greater tissue re- 
action results, with resulting scar tissue. 
Some surgeons tenotomize the superior rec- 
tus in order to gain a proper exposure. This 
tends to create a reaction in the tissues and 
results in an adhesion of variable degree be- 
tween the operated oblique tendon and the 
superior rectus, This adhesion may inhibit 
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the action of both muscles, depending upon 
the degree of the adhesion. Resection is, 
therefore, not only a more difficult procedure 
than the tuck but is also subject to unfavor- 
able complications. 

The technique advocated by McGuire* 
with modifications seems best suited to this 
problem. General anesthesia is necessary and 


done by first freeing the lateral margin of the 
superior rectus from the adjacent fascia and 
its fascial covering from the fascia bulbi 
beneath. The eye is turned down and in, and, 
with a retractor, the muscle is retracted me- 
dially. An adequate exposure is thus possible. 

The fascia bulbi is incised just posterior to 
the insertion of the superior rectus and the 


Fig. 7 (Fink). Drawings showing the various steps in the 
operation for tuck of the superior oblique tendon. Insert illus- 
trates the area of the tendon to be tucked. 

(A) The oblique tendon and its fascial sheaths are brought 
forward into view. 

(B) The assistant, using a multipronged retractor which is 
inserted under the nasal margin of the superior rectus muscle, 
retracts the muscle temporally and exposes the fanned-out ten- 
don of the oblique and its sheath almost to its insertion. The 
tendon and its surrounding sheath are isolated and separated 
from the surrounding fascia for a distance of about 1.0 cm. 
This should begin as near the insertion as possible and extend 
medially. The sheath should not be cut unless one wishes posi- 
tively to identify the tendon. 

(C) The isolated tendon and its surrounding sheath are 
placed on the tucker and a tuck is made. The tucker should be 
placed over the tendon about 2.0 mm. lateral to the medial edge 
of the superior rectus muscle. If an 8.0 mm. tuck is made, it 
will include the fanned-out tendon to within 2 to 3 mm. of 
its insertion on the lateral side, and the oval-shaped tendon 
2.0 mm. medial to the medial border of the superior rectus. The 
inner surfaces of the folded fascial sheath should be thoroughly 
curetted to insure firmer healing, but every effort is made not 
to traumatize the other surface because of the possible adhesion 
to the superior rectus sheath which may result. 

(D) A 6-0 braided silk suture is placed on each side of the tuck so that they practically touch each 
other at the center point of the tuck. The sutures are tied. 

(E) The tucker is removed and the tuck flattened out to cover the sutures as much as possible and thus 
avoid contact between the sutures and the fascial covering of the undersurface of the superior rectus. 
An undesirable complication which should be guarded against is an adhesion between the superior rectus 


and the tuck. 


sodium pentothal is used, when possible. A 
traction suture is inserted at the 12-o’clock 
position and the eye is rotated downward. 
The incision is made over the superior rec- 
tus insertion and the superior rectus tendon 
is isolated. Two double-arm 4-0 chromic 
catgut sutures are placed in the tendon and 
tied. The tendon is cut and the muscle and 
its fascial sheath are separated from the fas- 
cia bulbi and are displaced upward, thus ex- 
posing the fanned-out portion of the superior 
oblique tendon. 

It is possible to perform this operation 
without severing the superior rectus, This is 


fascia undermined for a few millimeters. A 
strabismus hook is passed backward along 
the sclera for 10 mm. and the point brought 
laterally forward, engaging the tendon, The 
tendon with its fascial sheath is isolated and 
put on a stretch with a strabismus hook 
which is pulled laterally. Two double-armed 
6-0 braided silk or nylon sutures are passed 
through the tendon and its fascial covering 
at the designated point and tied. The tissue is 
severed laterally to the sutures and the ten- 
don stump remaining attached to the inser- 
tion is incised two mm. from the insertion. 
The cut tendon and fascia are sutured to the 


—_ 
ae 
| 
= 
se 
| 
q 
A 
| 
| 
Ve 


272 


insertion. To insure less adhesion between 
the sutured tendon and the fascial covering 
of the superior rectus, a fold of the fascia 
bulbi is pulled over the area and sutured 
(using 5-0 plain catgut) to the sclera beyond 
the lateral margin of the superior rectus 
muscle. This step lessens the possibility of 
an adhesion developing between the superior 
rectus and the operated area. 

The superior rectus tendon is resutured. 
The conjunctival incision is closed, using a 
5-0 plain catgut suture. Both eyes are cov- 
ered for several days. 

No definite rules can be given as to the 
amount of tendon to be resected but an im- 
mediate overaction is to be desired. The re- 
section should be about 6.0 to 8.0 mm., 
which will leave but 10 mm. of the tendon 
remaining between the resection and the 
trochlea. 

McGuire states that an estimate of the 
amount of tendon to be resected can be ob- 
tained by having the globe turned strongly 
down and in by means of the traction suture 
and, with the eye in this position, grasping 
the tendon with a muscle forceps at various 
distances from the insertion and then dou- 
bling the tendon over upon itself by carrying 
the forceps toward the insertion. The ideal 
amount of tendon to be resected can be de- 
termined by placing the forceps upon the 
tendon in such a position that when it is 
moved over to the insertion the tendon is 
fairly tight. The suture should be placed in 
the tendon at this point and the tendon be- 
tween the suture and the insertion resected. 

Wheeler believed that there is no specific 
rule for the amount of advancement required 
but that considerable immediate overcorrec- 
tion is necessary. If torsion effect is desired, 
new insertion should be made farther for- 
ward than the original insertion. If, on the 
other hand, more elevation and depression 
and abduction function are desired, the more 
backward should the new insertion be car- 
ried. 

Postoperatively, there is generally more 
reaction following this procedure than is 
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usual with operations upon the rectus mus- 
cles and this is no doubt due in large meas- 
ure to the fact that the insertion of the ten- 
don is so far posterior on the globe. The 
reaction usually subsides to a large degree 
within 10 days to two weeks. 


THE INFERIOR OBLIQUE MUSCLE 


1. Anatomic features which determine the 
type of operative procedure to be employed. 

In considering the anatomy of this region 
from a surgical aspect, certain factors seem 
evident : 

A. It is not necessary to sever the lateral 
rectus in order to obtain a proper exposure 
of the field. With proper retraction, the field 
can be properly exposed. A tenotomy of the 
lateral rectus cripples the muscle to a degree 
but, more important, it creates a scar tissue 
formation which forms adhesions of the ad- 
jacent parts and limits a normal action of 
the muscle. The less the trauma, the less scar 
formation and the better the final result. 

B. From an anatomic and physiologic 
standpoint, surgery should be performed at 
the insertion of the inferior oblique because 
of the following reasons: 

1. The approach is easier and the opera- 
tion can be carried out with the structures 
under direct vision. 

2. The effect of the operation can be more 
definitely regulated. 

Operating at the origin produces more un- 
certain results because of the variable degree 
of fusion at the point of crossing of the in- 
ferior oblique and the inferior rectus mus- 
cle. A study of a series of specimens shows 
that the degree of fusion between the fascial 
sheaths of these muscles is variable. Some 
specimens showed a very firm union which 
seemed to be a complete fusion of the fascial 
sheaths. Others showed a very loose union, 
having but a few bands of fibrous tissue con- 
necting the two fascial muscle sheaths and no 
difficulty was experienced in separating them. 
Between the two groups, there was a group 
of specimens in which a fairly firm fusion 
existed and in which the union between the 


} 
we 
5 
sx 
on 
u 


OBLIQUE MUSCLE SURGERY 


sheaths was moderate in degree. In these, the 
fascial strands, although firmly uniting the 
two muscle sheaths, did not completely fuse 
them. 

The degree of independent movement of 
each muscle was in proportion to the fusion 
between the two fascial coverings of the mus- 
cles. In those showing a firm union, there 
was no apparent independent movement of 
the two muscles.and gave the impression of 
a solidly fused structure. In those having a 
loose fusion, the independent movement of 
the two muscles was very definite. As would 
be expected, the specimens between these ex- 
tremes showed variable amounts of independ- 
ent movement and the movement was in pro- 
portion to the degree of fusion present. The 
majority of the cases fell into this latter 
category. 

It could be demonstrated that, in the re- 
gion where the muscles crossed, the thick- 
ened fascial covering of the muscles was 
firmly adherent to the muscle tissue. The in- 
ner layer was apparently continuous with the 
internal perimysium of the muscle and caused 
the muscle fibers to be firmly united to the 
fascial covering of the muscle. 

From a clinical standpoint it suggests that, 
because of such an intimate fusion of the 
two muscles, any surgical manipulation of 
these muscles should be evaluated with this 
anatomic fact in mind. Such a variation in 
degree of independent action of the muscles 
should in some degree influence the func- 
tioning power of the muscles. The influence 
should be especially evident when surgery is 
performed on the muscle, and especially so 
at the origin of the inferior oblique. It sug- 
gests that surgery performed on the origin 
of the inferior oblique muscle may produce 
variable results because of the variations in 
the degree of fusion at the point of crossing 
to the two muscles. It is possible that a firm 
fusion between the two muscles may lessen 
the effect of a tenotomy at the origin, as com- 
pared with cases having a fusion of less de- 
gree. 

The variable degree of fusion influences 
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the results also when surgery is performed 
at the insertion but to a much lessened de- 
gree. Recession may not be as effective if 
the fusion is firm, as compared with a loose 
fusion. In a resection or advancement of the 
inferior oblique, the effect is also variable, 
depending upon the degree of fusion, Un- 
doubtedly, in a resection or advancement, 
especially if it is liberal, the inferior rectus 
is displaced laterally or restricted to a meas- 
ure, if the fusion is firm between the two 
muscles, We may later develop a technique 
in which such a firm fusion can be weakened. 
Such a step presents certain hazards, not 
only to the innervation but to check actions, 
fascial sheaths, and so forth. 

This anatomic factor suggests; therefore, 
that in surgical treatment of the inferior 
oblique the insertion of the muscle is the 
logical point for the surgical approach, rather 
than the origin of the muscle. 

3. Surgery at the origin of the muscle may 
disrupt check action in both the inferior 
oblique and inferior rectus muscle. 

In the area of the crossing of the two 
muscles, there are present fascial structures 
which are arranged in such a manner that 
they might act in the capacity of a check 
ligament to the inferior oblique muscle. 

These fascial membranes seem to be an- 
terior expansions of the fascial sheath of the 
inferior oblique. Anteriorly, the expansions 
are blended with the septum orbitale of the 
orbit, thus becoming indirectly connected to 
the periosteum of the orbital rim. Other 
strands blend with the fascial trabeculas sup- 
porting the fatty tissue and are thus indirect- 
ly attached to the periosteum on the floor of 
the orbit immediately behind the orbital rim. 

A surgical approach to the inferior oblique 
muscle should avoid interference with the ac- 
tion of this structure. Surgery performed on 
the insertion would be less likely to inter- 
fere with its action than would surgery at 
the origin of the muscle. 

In addition, surgery on the origin of the 
inferior oblique muscle may also weaken and 
distort the check action on the inferior rec- 
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tus. It is possible that the structures which 
act as a check ligament of the inferior 
oblique play an important role in conjunc- 
tion with the inferior oblique to act as the 
check ligament to the inferior rectus muscle. 
The inferior rectus apparently has no direct 
insertion into the margin of the orbit, except 
only through the above-described structure, 
of which one limb is formed by the inferior 
oblique muscle and the other limb by the 
check ligament of that same muscle. 

If such an anatomic arrangement is pres- 
ent, it is possible that tenotomy of the infe- 
rior oblique at the origin will also disrupt a 
balanced check action on the inferior rectus 
and thus cripple the normal action of the 
inferior rectus muscle. 

C. The fascial sheath of the inferior 
oblique is an important anatomic feature. In 
studying the structure of the muscle and its 
relation to its fascial sheath, it is plainly evi- 
dent that the fascial sheath is intimately con- 
nected to the muscle, being united with bands 
which blend with the perimysium of the mus- 
cle. We must have respect for the sheath 
of the muscle and leave it intact, Undoubt- 
edly, the efficiency of the muscle is lessened 
when the fascial covering is removed. Strip- 
ping the sheath from the muscle and tendon 
leads to adhesions of the muscle to the sclera 
and surrounding area. As in the case of the 
rectus muscles, this sheath should not be dis- 
turbed if we wish to preserve a normally 
acting muscle. 

From the surgical angle, it is obviously 
important to sever all the fascial expansions 
of this sheath as well as the muscle insertion, 
in order to secure the desired surgical effect. 
The anterior expansion of the fascial sheath 
which fuses with the fascial sheath of the 
lateral rectus should be severed. Likewise, 
the posterior fascial expansion which fuses 
with the sheath of the optic nerve should be 
severed. 

As in the case of the-rectus muscles, a re- 
sult is greatly modified if the sheath is not 
freed from the adjacent structures. To sever 
only the muscle and recess it, while the 
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sheath remains intact, would tend to nullify 
to a degree the effect desired. It is possible 
that some of our poor results in recessing the 
muscle may be due to an incomplete severing 
of the innermost attachments. If the field is 
properly exposed, the operator can clearly 
view the area and there is no need to leave 
fascial fibers uncut. 

The muscle with its fascial covering can 
be freed from the posterior expansion of 
the sheath by severing the sheath along the 
posterior border of the muscle. This can be 
easily done by putting traction on the severed 
muscle, which is held in a muscle forceps. 
This traction assures the operator that he is 
safely away from the optic nerve, ciliary ves- 
sels, and ciliary nerves. 

D. The insertion of the inferior oblique is 
important anatomically. It appears muscular, 
although in most cases 1.0 to 2.0 mm. of ten- 
don is present. The insertion forms a slight 
curve upward in the average case but may 
vary greatly. The line of insertion is, on the 
average, 9.5 mm. long and can vary from 5 
to 14 mm. in length. The line of insertion is 
slightly below the horizontal plane of the 
globe in front and passes backward and up- 
ward, making an angle of about 15 to 20 de- 
grees with the horizontal plane. 

The effect of high myopia on the position 
of the inferior oblique insertion should be 
kept in mind. In high myopia, the insertion 
is more posterior and the muscles assume a 
greater forward angle. In reattaching the 
muscle, in these cases the new insertion 
should be 1.0 to 2.0 mm. more posterior than 
in the normal cases. 

The relation between the insertion of the 
inferior oblique insertion and the lateral 
rectus insertion is important. The anterior tip 
of the inferior oblique insertion is about 
9.5 mm. posterior to the insertion of the lat- 
eral rectus muscle and 2.0 mm. above the 
level of the lower margin of the insertion of 
the lateral rectus. It is, in most instances, 
about 1.3 mm. posterior to the equator of the 
globe and is 16 mm. from the anterior tip 
of the superior oblique insertion. 
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E. The surgeon should be able to visualize 
the area near the posterior tip of the inser- 
tion and be aware of the important struc- 
tures in the vicinity. 

This intimate relation to the macula area, 
optic nerve, ciliary nerves, and ciliary ves- 
sels should be borne in mind when operating 
on the muscle. 

1. The macula is 1.0 to 2.0 mm. posterior 
and slightly above the posterior tip of the in- 
sertion. 

2. The posterior end of the insertion is 
4.2 mm. from the optic nerve and slightly 
above its lower edge. In extreme variation, 
it may encroach upon the optic nerve. 

3. The posterior ciliary vessels and nerves 
are distributed between it and the optic 
nerve, varying 2.0 to 3.0 mm. from the tip 
of the insertion. 

4. The posterior end of the insertion is 13 
mm. from the superior oblique insertion 
above. 

5. The superior lateral vortex vein is about 
10 mm. above the middle ‘area of the inser- 
tion of the inferior oblique, whereas the in- 
ferior lateral vein is 8.0 mm. below the inser- 
tion about 1.0 mm. anterior to the posterior 
margin of the muscle. In an eight-mm. reces- 
sion, the posterior end of the muscle will be 
placed directly over this area. It should be 
remembered that it emerges from the sclera 
obliquely anteroposteriorly 3.0 to 4.0 mm., 
and a needle passed into the sclera in this 
area just anterior to the exit of the vein will 
perforate the vein as it passes through the 
sclera. 

F, There are two points to be considered 
in the method of reattachment of the severed 
muscle. First, two sutures should be used to 
create a broad line of contact at the new 
point of insertion. One suture causes the 
muscle to attach at one limited area, instead 
of a line of reattachment, which should be the 
width of the muscle. 

The second point is the method of deter- 
mining the position of the reattachment. The 
new point of attachment must not deviate 
from the plane of muscle action. The fixed 


OBLIQUE MUSCLE SURGERY 


275 


position of the muscle crossing demands that 
the line of muscle action is maintained in 
order to have the muscle function effectively. 
Because the muscle from its insertion to the 
lateral edge of the inferior muscle is about 
15 mm. long, it does not seem feasible that 
a muscle should be recessed more than 10 
mm. 

A study of the area shows that the inferior 
oblique passes backward at an angle of about 
51 degrees with the anterior-posterior axis 
of the eye. Measurements show that from the 
lateral border of the inferior rectus it passes 
backward on the average of 3.0 to 4.0 mm. 
to the point of insertion. Therefore a reces- 
sion of eight mm. should have the anterior 
tip of the muscle advanced about two mm. 
from its original point of insertion and thus 
maintain, approximately, the normal line of 
action. 

The new point of insertion in a recession 
can be easily determined by using a local- 
izing instrument. The instrument indicates 
the anterior point of the new insertion in 
cases of recession of the muscle. The tech- 
nique will be described later. 

When the anterior point of reattachment 
in recession of the muscle is determined, it 
can be marked with a small spot of gentian 
violet or by heating the tip of the instru- 
ment. With this technique, the direction of 
muscle action will remain approximately the 
same as it was before it was detached from 
its insertion. A certain amount of abnormal 
muscle action should result if the reattach- 
ment is not properly placed. 

The posterior suture can be placed 6.0 to 
8.0 mm. posterior to the anterior suture. 
Care should be taken to avoid perforating the 
vortex vein. 

G. A recession should replace a myectomy 
or myotomy. It is just as illogical to do these 
operations on this muscle as it is to do them 
on a rectus muscle, and for the same reasons. 

H. The nerve and vascular supply of the 
inferior oblique muscle enters the muscle 
body just after the muscle passes the 
lateral border of the inferior rectus muscle. 
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Branches of the nerve fan out anteriorly and 
posteriorly. If an attempt is made to sepa- 
rate the inferior oblique from the inferior 
rectus at the point of crossing, the innerva- 
tion and vascular supply may be disturbed. 


accurately than myotomy or myectomy. The 
technique is as follows: 

A silk suture is placed at the limbus op- 
posite the center of the lateral rectus inser- 
tion and the eye is retracted toward the nose. 


A conjunctival incision is made over the 
lateral rectus about six mm. lateral to the line 
of insertion. It begins at the upper margin of 


Such manipulation in this area may disturb 
the check action of the muscles. Eventually, 
we may develop a safe technique and a dense 


Fig. 8 (Fink). Drawings showing the various steps in 
the operation for resection of the reflected tendon. Insert 
shows the area of tendon which is to be resected. 

(A) The incision is made over the superior rectus inser- 
tion and the superior rectus tendon isolated. Two double- 
armed sutures are placed in the tendon and tied. The tendon 
is cut and the muscle and its fascial sheath are separated 
from the fascia bulbi and the superior rectus muscle is dis- 
placed upward, thus exposing the fanned-out portion of the 
superior oblique tendon. It is possible to perform this opera- 
tion without severing the superior rectus. This is done by 
first freeing the lateral margin of the superior rectus from 
the adjacent fascia and its fascial covering from the fascia 
bulbi beneath. With a multipronged retractor the muscle is 
retracted medially. An adequate exposure is thus possible. 

(B) The fascia bulbi is incised just posterior to the cut 
insertion of the superior rectus, and the fascia undermined 
for a few millimeters. A strabismus hook is passed back- 
ward along the sclera for 10 mm. and the point brought 
laterally forward, engaging the tendon. The tendon with its 
fascial sheath is isolated and put on stretch with a strabis- 
mus hook which is pulled laterally. Two double-armed 6-0 
braided silk or nylon sutures are passed through the tendon 
and its fascial sheath at the designated point and tied. 

(C) The tissue is severed laterally to the sutures, and the tissue remaining attached to the insertion 
is incised 2.0 mm. from the insertion. 

(D) The cut tendon is sutured to the insertion and the sutures are tied. 

(E) To prevent adhesions between the sutured tendon and the fascial covering of the undersurface of 
the superior rectus, a fold of the fascia bulbi is pulled over the area and sutured (using 5-0 plain catgut) 
to the sclera beyond the lateral margin of the superior rectus muscle. This step lessens the possibility of i 
a firm adhesion developing between the superior rectus and the operated area. 


the lateral rectus and extends downward 12 
to 15 mm. The fascia bulbi is incised and the 
lateral rectus is exposed. The fascia along 
the lower edge of the lateral rectus is incised, 


fusion of the two muscles at the point of 
crossing may be modified by separation, but, 
as yet, this does not appear to be feasible. 


2. The operative technique based upon 
these anatomic features (fig. 8). 
OVERACTION OF INFERIOR OBLIQUE (fig. 9) 

From an anatomic and physiologic stand- 
point, the recession technique is most satis- 
factory. The important lessons which we 
have learned in working on the rectus mus- 
cles can be applied here. My experience in- 
dicates that results obtained in using the 
recession technique can be anticipated more 


thus freeing the fascial covering of the mus- 
cle from the lower fascial attachments. 

(It is important to point out that one 
should be careful in separating the lower 
border of the lateral rectus from the adja- 
cent fascia, because occasionally the inferior 
oblique is fused to it and will be severed. 
This has been reported and failure to recog- 
nize such fusion may lead to an unintentional 
severance of the oblique muscle at the time 
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of resection of the lateral rectus muscle. 
Such an accident to the oblique accounts for 
some of the vertical deviations discovered 
after an operation on the lateral rectus mus- 
cle.) 

If surgery is indicated on the lateral rec- 
tus, sutures are placed in it and, after the 
lateral rectus is incised, it is retracted later- 
ally out of the field of operation. If surgery 
on the lateral rectus is not indicated, a retrac- 
tor is placed beneath the lower edge of the 
muscle which has been freed from the fas- 
cial expansion and the muscle is retracted 
upward. Due to the elasticity of the lateral 
rectus, it can be retracted well out of the 
operative field, making it entirely unneces- 
sary to cut the muscle. In this way, the field 
of operation is adequate and thus the trauma 
to the lateral rectus which results when it is 
severed is avoided. 

A strabismus hook is passed backward 
along the sclera with its point upward to en- 
gage the inferior oblique muscle. Instances 
have occurred in which the surgeon passed 
the hook under the inferior rectus and sev- 
ered it, instead of the oblique. This will not 
occur if he holds the lower tip of the lateral 
rectus insertion in a fixation forceps and 
thus is oriented. In passing the hook back- 
ward to engage the oblique, it should go but 
a few millimeters below the border of the 
lateral rectus muscle and, when the point is 
carried upward, the danger of engaging the 
inferior rectus is negligible. 

Retraction of the conjunctival and fascial 
membranes is made down and out with a re- 
tractor in addition to retraction of the lateral 
rectus, In this way, the area is adequately ex- 
posed. A muscle forceps is applied to the 
muscle close to its scleral insertion and the 
muscle is severed, leaving a small tag of 
muscle on the globe. To cut too close may 
injure the sclera, which may result in a 
macular disturbance. 

In recessions of this muscle, it seems 
logical to sever the muscle as close to its in- 
sertion as described. This would eliminate 
the possibility of disturbing its innervation, 
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Fig. 9 (Fink). Instruments to be used in opera- 
tion on the inferior oblique (reading from right 
to left). (A) Scleral fixation forceps. (B) Modified 
Prince forceps. The instrument is smaller, the tip 
is angled 15° and has smaller teeth. (C) Localizer 
—Each limb 6 mm. long and at right angles with 
the other. (D) Multipronged retractor. (E) Multi- 
pronged retractor. 


which enters the muscle on its posterior edge 
just after it passes the inferior rectus mus- 
cle. Detaching the muscle near its insertion 
permits a more accurate estimation of the 
degree of effect because it permits practically 
the entire muscle to remain; a reattachment 
of a shorter muscle may result in an altered 
action. 

The inferior oblique line of attachment ap- 
pears to be muscular, although a very short 
tendon is usually found. Care must be exer- 
cised in dividing the muscle, because the 
macula lies about two mm. posteriorly and 
one mm. superiorly to the posterior tip of 
the insertion. Attention should also be called 
to the close approximation of the posterior 
edge of the insertion of the muscle to the 
optic nerve. Several specimens showed the 
posterior tip of the insertion of the muscle 
very close to the optic nerve and one speci- 
men had fibers encroaching upon the sheath 
of the nerve. 

The inferior oblique muscle has a posterior 
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extension of its sheath which connects the 
muscle to the optic-nerve sheath, thus form- 
ing a continuous fascial union between the 
two structures. The posterior ciliary nerves 
and vessels enter the globe in the region of 
the optic nerve and are surrounded by the 
fascial extension of the muscle. They are 
2.0 to 3.0 mm. from the posterior tip of the 
oblique insertion. This intimate relation of 
the inferior oblique to the macula, optic 
nerve, ciliary nerves, and ciliary vessels 
should therefore be borne in mind when 
operating on the muscle. 

In doing a recession of this muscle it is 
important to avoid disturbing the posterior 
fascial extension of the muscle sheath be- 
cause of the presence of the structures men- 
tioned. An attempt should therefore be made 
to free the muscle from the posterior exten- 
sion of its fascial sheath. 

It is possible that some of our poor results 
in recessing the inferior oblique muscle may 
be due to an incomplete severing of the in- 
nermost fascial attachments. The posterior 


fascial margin of the inferior oblique is 
severed by retracting the severed muscle out- 
ward and thus putting the posterior fascial 
extension on a stretch. It is then cut along 
the posterior border of the muscle and thus 
injury to the adjacent structures is avoided. 
The freed muscle can then be brought for- 


ward. Chromic catgut (4-0) is passed 
through both margins of the muscle just pos- 
terior to the muscle forceps and a single knot 
made in each. The forceps is removed and 
the muscle is retracted out of the field of 
operation. 

In determining the new point of insertion 
considerable care must be exercised. The 
scleral insertion of the sutures should be so 
placed that they will continue the original 
line of action of the oblique muscle. This is 
important, for if the sutures are placed too 
far anteriorly or too far posteriorly in the 
sclera, abnormal action of the muscle may re- 
sult. 

The new point of insertion is determined 
as follows: Because the eye is retracted 


nasally and the tissues dislocated by retrac- 
tion, the operator may not be fully oriented. 
By observing certain landmarks, this can be 
avoided. 

First determine the lower end of the inser- 
tion of the lateral rectus. In the average case, 
the anterior end of the insertion of the in- 
ferior oblique is about 9.5 mm. posterior and 
2.0 mm. above this point. If we wish to recess 
the muscle eight mm., the new line of inser- 
tion will be six mm. below the lower end of 
the lateral rectus insertion. The six mm. pro- 
jection of the localizing instrument is placed 
in line with the insertion of the lateral rectus 
so that it just touches the lower tip of the 
lateral rectus insertion. 

The other projection which is at right 
angles to the first and also six mm. long will 
indicate the anterior point of the new inser- 
tion, which is eight mm. below and about 
two mm. anterior to the original insertion of 
the anterior tip of the oblique. By measure- 
ment, it has been determined that, in the 
average case, the anterior margin of the 
oblique muscle at a point eight mm. from 
its insertion is about two mm. anterior to 
the anterior tip of its original insertion. 

The anterior tip of the new insertion is 
marked by dipping the point of the localizer 
in gentian violet and, when the instrument is 
placed in position, a spot of the dye will mark 
the anterior point of the new insertion. The 
localizer tip can be heated, if preferred, but 
the mark is not so evident as is the spot of 
dye. If the amount of recession desired is 
greater or less than an eight mm. recession, 
the surgeon can estimate the location of a 
new insertion in relation to the spot of 
gentian violet which indicates the point of an 
eight-mm. recession. 

Two sutures should be used to create a 
broad line of contact at the new point of 
insertion, One suture causes the muscles to 
attach at one limited area instead of a line 
of reattachment, which should be about the 
width of the muscle. 

The point for the posterior suture can be 
readily determined by placing a dot of gen- 
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tian violet about six mm. posterior to the an- 
terior point, care being taken not to place it 
over the emissary of the vortex vein which 
is within a few millimeters of the area, and 
through which the vortex vein passes for 
4.0 to 5.0 mm. obliquely backward before 
emerging. 

With this technique, the direction of mus- 
cle action will remain approximately the 
same as it was before it was detached from 
its insertion. 

The tissues are replaced and the wound 
closed with 5-0 plain catgut sutures. A pres- 
sure bandage is used for 3 to 4 days. 

In high myopia, the insertion of the infe- 
rior oblique is more posterior than found in 
the more normal eyes and the muscles as- 
sume a greater forward angle. In reattaching 
the muscle, the new insertion should be 1.0 
to 2.0 mm. more posterior than it is usually 
placed. No difficulty will be experienced in 
reattaching the muscle if the field is ade- 
quately exposed with the retractors and the 
eye is rotated medially by fixation at the 
lower tip of the lateral rectus. 

When inserting the needle into the sclera, 
the eyeball is held firmly by a scleral fixation 
forceps placed close to the point of entrance 
of the needle. This prevents the eyeball from 
rotating and greatly facilitates the insertion 
of the needle. 

The question of how much to recede the 
muscle cannot be definitely answered. If the 
surgeon remembers that the distance from 
the insertion of the inferior oblique to the 
inferior rectus is about 15 mm., he will at 
once realize that he is limited in the amount 
the muscle can be receded. It is safe to say 
that it should not exceed 10 mm. and it seems 
needless to do less than five mm, The aver- 
age case requires about eight mm. 

It is difficult to give accurate figures on the 
amount of effect to be expected from a re- 
cession. It does not seem possible to estimate 
the effect to an accurate figure any more than 
it is possible in a recession of a medial rec- 
tus muscle. There are too many variable fac- 
tors involved. Berens* states that the average 
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effect on 97 patients for a one-mm. retro- 
placement of the inferior oblique was at six 
mm., 0.9 in the primary position. In the 
field of action of the inferior oblique, the ef- 
fect was 24. 

It has been my experience that the tend- 
ency is to undercorrect. I therefore tend to 
recess more liberally now than in the past. I 
classify the degree of overaction of the infe- 
rior oblique into three groups: small, me- 
dium, and large, depending upon the devia- 
tion in the field of action of the overacting 
muscle. A five-mm. recession is used for the 
small degree, an eight mm. for the medium, 
and a 10 mm. for the large degree of over- 
action. The rule is not infallible but has 
served as an excellent guide. 

In a discussion of White’s paper, Berens* 
said, “In the majority of postoperative cases, 
there was undercorrection. In one case, my- 
ectomy had to be performed after recession. 
The undercorrection probably resulted from 
the small recessions performed at first, 3 
and 4 mm., and, later, 5 and 7 mm, More re- 
cently, especially after hearing Dr. White’s 
discussion at the American Ophthalmological 
Society, I have receded the muscle 9 or 10 
mm.” 


UNDERACTION OF INFERIOR OBLIQUE (fig. 10) 


The technique employed most effectively 
for this condition is resection and advance- 
ment of the insertion of the inferior oblique 
muscle. The same principle as used in ad- 
vancement of the rectus muscles should be 
employed. 

The retraction suture, conjunctival inci- 
sion, and isolation of the lateral rectus are 
the same as previously described. Both the 
lower and the upper margin of the lateral 
rectus are freed from the fascial expansions. 
The retractor is applied to the upper edge 
of the lateral rectus and the muscle pulled 
down and out. The insertion of the inferior 
oblique muscle is exposed. If a moderate 
effect is desired, two points of gentian violet 
are placed five mm. above the line of inser- 
tion of the inferior oblique muscle, main- 
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taining the same line of action. The points 
can be made more permanent by touching 
with a heated probe. 

In considering the new »oint of insertion, 
we should remember that the superior lateral 
vortex vein is in this region. Also we should 
remember the macula is a few millimeters 
below, just posterior and slightly above the 
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The needles and sutures are then carried be- 
neath the lateral rectus muscle and inserted 
into the sclera above the original insertion at 
the point previously marked. When the su- 
tures are tied, the insertion has been trans- 
ferred to a higher level than the original in- 
sertion. 

Such a procedure has certain advantages 


Fig. 10 (Fink). Drawing showing the various steps in opera- 
tion for recession of the inferior oblique. The insert shows the 
area of operation and the point where the muscle will be receded. 

(A) If surgery is indicated on the lateral rectus, sutures are 
placed in it, and after the external rectus is incised it is retracted 
laterally out of the field of operation. If surgery on the lateral 
rectus is not indicated, a multipronged retractor is placed be- 
neath the lower edge of the muscle, which has been freed from 
the fascial expansion, and the muscle is retracted upward. A 
strabismus hook is passed backward along the sclera with its 
point upward to engage the inferior oblique muscle. In passing 
the hook backward to engage the oblique, it should go but a few 
millimeters below the border of the lateral rectus muscle, and 
when the point is carried upward, the danger of engaging the 
inferior rectus is negligible. 

(B) Retraction of the conjunctival and fascial membranes is 
made down and out with a multipronged retractor in addition to 
retraction of the lateral rectus. In this way, the area is adequately 
exposed. A muscle forceps is applied to the muscle close to its 
scleral insertion and the muscle severed, leaving a small tag of 
muscle on the globe. 

(C) The anterior point of the new line of insertion is marked 

by dipping the point of the localizer in gentian violet, and when the instrument is placed in position, a 
spot of the dye will mark the anterior point of insertion. 

(D) The point for the posterior sutures can be readily determined by placing a dot of gentian violet 
about 6 mm. posterior to the anterior point, care being taken not to place it over the emissary of the 
vortex vein which is within a few millimeters of the area and in which the vein passes for 4 to 5 mm. 
obliquely backward before emerging. 

(E) No difficulty will be experienced in reattaching the muscle if the field is adequately exposed with 
the retractors, and the eye is rotated medially by a scleral fixation forceps placed just anterior to the new 
line of attachment of the muscle. Two sutures should be used to create a broad line of contact at the 
new point of insertion. One suture causes the muscles to attach at one limited area instead of a line of 
reattachment, which should be the width of the muscle. The tissues are replaced and the wound closed 
with 5-0 catgut sutures. A pressure bandage is used for 3 to 4 days. 


posterior tip of the insertion of the inferior 
oblique. 

The lateral rectus is next retracted upward 
and the muscle insertion isolated as described 
in the recession operation, The muscle for- 
ceps is applied and the muscle severed close 
to the insertion. The sutures are placed on 
the muscle, their location depending on how 
much muscle resection is contemplated. Two 
double-armed sutures, 4-0 chromic catgut, 
are tied at the proper point on the muscle 
and the muscle cut adjacent to the sutures. 


over a resection of the muscle and reattach- 
ment to the original insertion. By advancing 
the insertion, a greater leverage effect is ob- 
tained and it is not necessary to resect so 
much muscle tissue to obtain a certain result. 
Removing muscle tissue reduces the power 
of the muscle and it is to be avoided, if pos- 
sible. 

Advancing the insertion removes the point 
of reinsertion further from the macula than 
if it were replaced on the original insertion 
and thus reduces the possibility of injury to 
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data are necessary, however, before definite 
statements can be made and before an ac- 
curate evaluation of the procedure can be 
given. To date, no complications have re- 


the macular area. By reinserting the cut 
muscle to the original insertion, the posterior 
suture may be placed practically adjacent to 
the macula. A suture in this region inserted 


Fig. 11 (Fink). Drawing showing the various steps in the operation 
for advancement of the inferior oblique. The insert illustrates the 
field of operation and the new point of attachment of the muscle. 

(A) Both the lower and the upper margins of the lateral rectus 
are freed from the fascial expansions. The multipronged retractor is 
applied to the upper edge of the lateral rectus and the muscle pulled 
down and out. The insertion of the inferior oblique muscle is ex- 
posed. 

(B) If a moderate effect is desired two points of gentian violet are 
placed 5.0 mm. above the line of insertion of the inferior oblique muscle. 

(C) The lateral rectus is next retracted upward and the muscle 
insertion isolated as described in the recession operation. 

(D) The muscle forceps is applied and the muscle severed close to 
the insertion. The sutures are placed in the muscle, depending on how 
much resection is desired. Two double-armed sutures, 4-0 catgut, are 
tied at the proper point on the muscle, and the muscle cut adjacent 


to the sutures. 


(E) The needles and sutures are carried beneath the lateral rectus 
muscle and inserted into the sclera above the original insertion at the 


point previously marked. 


(F) When the sutures are tied, the insertion has been transferred to 


a higher level than the original insertion. 


too deeply or a perforation of the sclera with 
the needle in this area may cause a reaction 
near this vitally important point and result 
in a scotoma which may encroach on the 
macula. 

As in the other procedures, it is difficult to 
be definite in how much effect can be an- 
ticipated. It is fairly accurate to say that the 
insertion can be advanced five mm, safely. If 
a moderate effect is desired, a five-mm. ad- 
vancement may suffice. If a greater effect is 


sulted in my experience and the results have 
been satisfactory in most instances. 


SUMMARY 


In selecting an operative technique in sur- 
gery of the obliques, the surgeon should be 
guided by the anatomic features of the area. 

The various anatomic features of surgical 
interest are presented and operative tech- 
niques described, which are based upon the 
anatomic features. 


needed, the advancement may be five mm. 
with a five-mm. resection of the muscle. More 
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IMPROVED TUBULAR GONIOLENS 
FOR GONIOSCOPIC EXAMINATION* 


Manuet Urise Troncoso, M.D. 
New York 


The development of gonioscopy into a 
useful, clinical method of examination of the 
eye has made it necessary to improve the 
instruments required to see the angle of the 


Fig. 2 (Troncoso). Diagram showing the 
goniolens in place over the eyeball and the path of 
the rays of light from the angle into the binocular 
microscope. (W) Layer of water between lens and 
cornea. (1) Light rays from the gonioscope going 
into the goniolens and illuminating the observation 
field. (E) Emergent rays of light coming from the 
angle as refracted by the goniolens. 


chamber, so that the practitioner of ophthal- 
mology can find it easier and less time con- 
suming to undertake the examination in a 
larger number of patients. 

The use of a contact glass requires from 
the patient a docility and a wish to codperate 
in the examination that is not often found. 
On the contrary, there are numerous patients 
who resist the application of the contact 
glass by contracting the lids and forcing it 
out. Dr. Kronfeld calls them “glass-resistant 


*From the Department of Ophthalmology, Co- 
lumbia University, and The Eye Institute, Pres- 
byterian Hospital, New York, New York. 


NOTES, CASES, INSTRUMENTS 


patients.” They are usually persons with 
small palpebral apertures, sunken eyes, or 
are very nervous and frightened subjects. 

To avoid these drawbacks I tried to im- 
prove the first Koeppe contact glass and 
devised a new goniolens* (figs. 1 and 2) 
which is applied to the lids and moves with 
the eyeball so that the patient cannot force it 
out by contraction of the lids. 


Fig. 1 (Troncoso). The two sizes of goniolenses, 
(A) for ordinary palpebral apertures and (B) for 
narrow-lid apertures. 


The goniolens is easy to apply and gives 
very good images of the angle of the cham- 
ber. However, in common with the Koeppe 
contact glass, it had two disadvantages. 

The first is the negative pressure it pro- 
duces on the cornea and scleral limbus, mak- 
ing its removal difficult and at times painful 
for the paitent. 

The second is the presence of air bubbles 
between glass and cornea which are difficult 
to expel. The ordinary maneuver of chang- 
ing the position of the patient’s head and in- 
jecting a fluid under the glass to remove the 
air bubbles may be only partially successful 
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and often requires several attempts to com- 
plete the evacuation. 

I have tried to avoid these disadvantages 
by modifying the shape of the goniolens in 
several ways, but the best results were ob- 
tained by perforating the glass in its upper 
part and inserting a short tube of the same 
material as the lens, five mm. in length and 
with an inside diameter of two mm. (fig. 
3—A). 

Through this tube the liquid used for sep- 
arating the glass from the cornea can easily 
be injected into the goniolens (fig. 3—B) and, 


Fig. 3 (Troncoso). (A) Tubular 
goniolens showing the tube inserted 
in the dome of the lens. (B) The 
liquid is injected into the goniolens 
through the tube and the air bub- 
bles are forced out or absorbed. 


what is more important, the air bubbles can 
be eliminated at the same time. This is ac- 
complished either by injecting more liquid 
inside and around the hole with a curved 
needle or by absorbing the air when the cavity 
inside the goniolens is well filled up. An 
ordinary glass syringe provided with a me- 
dium-sized caliber needle, blunted at the tip, 
or a lacrimal syringe with curved needle 
serves the purpose admirably. 

The presence of this tube in the goniolens 
does not interfere in any way with the for- 
mation of the image, which is as clear and 
definite as with the ordinary glass (fig. 2).* 


TECHNIQUE OF APPLICATION 


The patient is placed on his back and asked 
to relax and codperate in the examination by 


t This tubular goniolens is made by T. H. Obrig, 
49 East Sist Street, New York. 
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not squeezing the lids. The eye should be 
washed previously with boric-acid or a saline 
solution to avoid the presence of a mucous 
discharge. 

Two or three drops of one-percent solu- 
tion of pontocaine are then instilled into the 
eye. The anesthetic should be used in small 
quantity and immediately before the exam- 
ination to prevent haziness of the cornea. 

The tubular goniolens should be cleaned 
thoroughly, first with soap and water, and 
then with a wetting agent, preferably a solu- 
tion of zephiran (1:1,000) as recommended 


A B 


by Dr. Swan.* The lens is removed from the 
zephiran solution, dried, and applied over the 
eye, inserting its border inside the upper 
fornix with the patient looking down, Then 
the patient is directed to look straight up at 
the ceiling and, drawing the lower lid down, 
the lens is placed firmly over the cornea, cen- 
tering it accurately over the convexity. 

The liquid is injected through the tube in- 
side the lens cavity, displacing and pushing 
all the air bubbles upward (fig. 3—B) until 
all the glass is filled and appears clear, This 
operation is easy to perform by first inject- 
ing the liquid and then absorbing the bubbles 
if necessary. 

Finally, the aperture of the tube can be 
closed with a small rubber stopper or simply 
with a piece of wet cotton. Usually even this 
is not necessary, if the patient keeps quiet. 

To remove the glass after the examination 
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is completed, the needle is again introduced 
into the tube and the liquid absorbed. Some- 
times this operation is not even necessary 
and the lens comes out of the eye without 
any trouble. The eyeball is not congested and 
the patient does not feel any discomfort or 
pain. 

The tubular goniolens is made in two sizes, 
the smaller one being intended for small 
eyes and for children’s examinations. This 
new goniolens is used in connection with my 
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binocular gonioscope or, if this is not avail- 
able, by observing the angle of the chamber 
through the microscope of the slitlamp, re- 
moved from the stand and held in the hands, 
illuminating the field at the same time with 
a separate source of light. The whole cir- 
cumference of the angle is examined through 
the lens by having the observer move the 
microscope around the eyeball. 
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A DEVICE FOR THE REMOTE 
CONTROL OF ASTIGMATIC DIALS 


Epwarp A. Hynes, M.D. 
Annapolis, Maryland 


The accepted practice in using astigmatic 
dials requires the refractionist to walk to 
the dial, determine the meridian of astig- 
matism by localizing the line or lines that 
appear blackest to the patient, set a second 
dial in this meridian, and return to the ex- 
amining chair. If a considerable number of 
examinations are done each day, the total 
time and energy consumed in walking to and 
from the dials to set them properly becomes 
a considerable factor. An element of actual 
as well as psychologic distraction from the 
testing charts is introduced as the patient 
follows the course of the examiner to the 
chart and observes him and his motions as 
well as the test objecis while the determina- 
tion of the astigmatic axis is being made. 

In using astigmatic dials, a system which 
accomplishes the required localization of 
meridian and also sets the second dial in 
correct position, but which is remotely con- 
trolled from the examining chair, saves 

The opinions and views set forth are those of the 


author and are not to be construed as reflecting the 
policies of the Navy Department. 


2. Swan, K. C.: Use of methylcellulose in ophthalmology. Arch. Ophth., 33 :378, 1945. 


time and energy. It also permits the patient to 
give undivided attention to the testing charts. 

The system which I have adapted to ac- 
complish this remote control, and which I am 
using with great satisfaction at the U. S. 
Naval Academy, utilizes the principle of 
synchronously rotating motors. A generator 
and two rotors are required, and these may 
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Fig. 1. (Hynes). Wiring diagram for 
“zeroing” or synchronizing. 


be obtained inexpensively through surplus 
military supplies, as well as directly from 
electrical supply houses. The electrical cir- 
cuit is simple, as Figure 1 indicates. The 
connection terminals are clearly marked on 
the generator and motors. The wiring is a 
simple task for any competent electrician. 

Using the Lancaster-Regan astigmatic 
dials, the No.-1 dial (sunburst) is equipped 
with a narrow plexiglass indicator arm 
which is attached to the shaft of one rotor. 
This small shaft has previously been made 
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to project through the geometric center of 
the sunburst so, as the shaft turns, the in- 
dicator arm can be moved over the lines of 
the dial through 360 degrees of arc. 

The ends of the indicator arm extend be- 
yond the ends of the black lines on the 
dial, and a black triangle is painted on the 
ends of the indicator arm, so that its apex 
points inward toward the ends of the black 
lines on the dial. Exact localization of the 
line or lines that appear blackest to the 
patient can be made by moving this pointer. 
The plexiglass used for the indicator must be 
crystal clear. Its surface may be rubbed 
down, if necessary, to damp reflections. 

The crossed lines of the Lancaster-Regan 
dial No.-2 are commonly printed on a white 
cardboard disc and this is attached to a back- 
ground card by a union which permits easy 
rotation. A protractor is inscribed on the 
background card with the 0 to 180-degree 
meridian lying horizontally. The cardboard 
disc serves as a turntable and permits the 
lines to be placed in any desired meridian. 

This disc is removed from the chart and 
is glued to a thin disc of aluminum of cor- 
responding size. It is then attached to the 
shaft of a second rotor which has been made 
to project through the geometric center of 
the background card. As this shaft turns, the 
disc with its crossed black lines may be 
positioned at any meridian. 

The generator, or master rotor, is placed 
by the examination chair. It may be housed 
in a small cabinet or placed on or in the 
wall. The shaft of this motor is equipped 
with a hand control and‘a small indicator 
arm. The indicator lies above a smaller pro- 
tractor so that it may point to any meridian. 
Meridians on this protractor are marked 
at each 10 degrees of arc with their actual 
aszimuth, and the axis 90 degrees from the 
actual azimuth is indicated in red ink. The 
generator and the two rotors are then syn- 
chronized so that the indicator on the hand 
control, the indicator on the sunburst dial, 
and one of the arms of the No.-2 dial 
all lie in the 0 to 180-degree meridian. When 
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the system is energized, all of the members 
will move synchronously with the manual 
control, 

The patient, under proper fog, is asked 
to indicate the direction of the blackest line 
or group of lines on the sunburst. With the 
hand control the indicator arm on the sun- 
burst is then turned so that the black tri- 
angular pointers on each end of this arm 
are directed to both ends of the line chosen 
as blackest. When this meridian has been 


Ordinary 


Fig. 2 (Hynes). Wiring diagram for 
permanent operation. 


accurately localized the attention of the 
patient is directed to the No.-2 dial where one 
of the cross arms has moved to an exactly 
similar meridian. The indicator on the hand 
control will also point to the same meridian 
and its axis may be read off the subjacent 
protractor. The associated figure in red ink 
will give the axis 90 degrees from this posi- 
tion and will represent the correct axis for 
minus cylinders to be placed in the phoropter 
or trial frame. 


THE ELECTRICAL SYSTEM 


The electrical connections for operation 
of the units are diagrammed in Figure 2. Be- 
fore these final connections are made it is 
necessary to “zero” or synchronize the gen- 
erator and rotors, and to do this the electrical 
connections are made as in Figure 1. The 
connection shown in Figure 1 should not 
receive current for longer than is necessary 
to adjust the system, as this circuit will 
cause overheating of the elements. 

A simple method of setting this system up 
is to glue the dials to a panel of plywood 
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and to secure the rotors on the opposite 
surface in such a fashion that their shafts 
will fit through holes that have been drilled 
through the geometric centers of the charts. 
The indicator arm and the turntable disc 
can then be mounted on the shaft and the 
units wired. Ordinary illumination is suf- 
ficient. 

Any variety of installations can be devised 
to meet the demands of existing conditions 
or the whim of the operator. I am now using 
this system with the dials recessed into an 
artificial wall. Illumination is accomplished 
with two longitudinally placed and con- 
cealed 40-watt fluorescent tubes. This gives 
soft but high white illumination without 
glare and emphasizes the black and white 
contrast of the astigmatic dials. Vision 
charts, projectoscope screen, and muscle light 
are placed beside the recessed area on the 
artificial wall. 

There has been no problem of maintenance 
with the system, and there is no apparent 
reason why it should not last indefinitely. 
If the plexiglass arm darkens with age it can 
be replaced very easily. Current consump- 
tion is negligible. The system is noiseless. 

I have been pleased with the time saved, 
the energy conserved, and the general satis- 
factoriness of this device. 

U. S. Naval Academy. 


Dr. H. L. Weston has described a device for 
rotating a single astigmatic cross with selsyns (Am. 
J. Ophth., 32:1272, 1949) which has a remote con- 
trol indicator so excellently suited to the double unit 
= I have changed this element to Dr. Weston’s 
plan. 


TONIC PUPILS 


Peter SyKowsk1, M.D. 
Schenectady, New York 


Tonic pupils are described as normal in 
size or moderately dilated. That the affected 
pupil may be smaller in size than its mate 
was brought out by Parkes Weber’ in com- 
paring the case originally seen 27 years 


previously by Markus. His examination re- 
vealed the myotonic pupil to be diminished 
in size from 8 mm. to 4 mm. and to be 
smaller than its fellow of the opposite side. 
The purpose of this paper is to present ob- 
servations in three patients with tonic pupils. 


REPORT OF CASES 


The three cases had a diagnostic procedure 
consisting of a history, physical examination, 
neurologic examination with a spinal fluid 
analysis, urinalysis, blood studies including a 
Wassermann test, pulmonary X-ray studies, 
tuberculin test, agglutination for typhoid, 
paratyphoid, and Brucella, and a dental ex- 
amination. This survey was normal. 

Measurements of the pupils were taken 
for distance and then after one hour of near 
vision. A biomicroscopic study was then 
made followed by the Adler-Scheie mecholyl 
test. This test consists of instilling a 2.5 per- 
cent solution of mecholyl into the conjunc- 
tival sac of both eyes; in a positive test the 
tonic pupil contracts, the normal pupil re- 
mains unaffected. All cases showed a definite 
positive response to this test. 

Case 1. Mrs. A. M., aged 30 years, was 
seen during March, 1947. The affected right 
pupil measured six mm. for distance and 
four mm. for near. After one hour of con- 
vergence, the tonic pupil remained larger 
than its fellow. 

Under the slitlamp the contraction of the 
pupil was very shallow, measuring approxi- 
mately three/minute. The Adler-Scheie 
mecholyl test was positive. The slitlamp ex- 
amination demonstrated the pupil under the 
influence of mecholyl to manifest nine slight- 
ly stronger but still shallow contractions. 
Treatment was not prescribed. This patient 
was seen two years later; the involved pupil 
was smaller than its fellow, measuring 2.5 
mm, for distance and 2.0 mm. for near. 

Case 2. Mr. C. O., aged 31 years, was 
examined in July, 1948, and in June, 1949, 
complaining of intolerance to fluorescent 
lights and to sunlight. On both dates, the 
right tonic pupil measured 8.0 mm. for 
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distance and 5.0 mm. for near. Similarly, 
after one hour of near vision, the myotonic 
pupil was larger than its mate. 

Slitlamp observations revealed increased 
activity of the tonic pupil—the contraction 
increasing from 2 to 3/min. prior to 
mecholyl to 8 to 10/min. following its in- 
stillation. At the second visit, a weak pilo- 
carpine solution was prescribed with con- 
siderable relief. | 

Case 3. Mrs. A. J., aged 35 years, seen in 
August, 1949, complained of intolerance to 
bright lights. Her tonic left pupil measured 
7.0 mm. for distance and 4.5 mm. for near. 
Following instillation of mecholyl (2.5 per- 
cent) increased contractivity of the pupil was 
observed with the slitlamp. Pilocarpine (0.5 
percent) relieved the patient’s discomfort. 


Discussion 


In recent years, the literature? on tonic 
pupillary reaction has increased. Detailed 
reviews of this subject can be found in the 
recent textbooks by Walsh* and Duke- 
Elder.* 

Tonic pupillary reactions were first de- 
scribed in 1902 by Saenger and by Stras- 
burger independently. Markus described the 
tonic pupil for the first time in the English 
literature in 1906. In 1924 to 1931 Foster 
Moore termed the condition a “non-luetic 
Argyll Robertson pupil.” In 1931, Holmes 
called the condition “partial iridoplegia.” 
Adie described classically the tonic-pupil 
phenomenon in 1932. 

In 1940, Adler and Scheie* postulated the 
site of the disturbance in tonic pupils and 
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described their test with mecholyl solution. 

In 1942, Lowenstein and Friedman* 
studied pupillographically pupillotonic pseu- 
dotabes ; in the same year, Leathart reviewed 
the development of the term “tonic-pupil 
syndrome” and suggested naming the con- 
dition “ciliary ganglion iridoplegia.” 

The three cases reported all showed a 
positive response to the Adler-Scheie mecho- 
lyl test and an increased pupillary contrac- 
tivity with mecholyl as observed under the 
slitlamp. After one hour of convergence the 
affected pupils remained larger than their 
normal fellows, 

It has been stated that no treatment is of 
any value and that no therapy is required 
in tonic pupils.* Since the semidilated pupil 
can cause diminished tolerance to light, it 
was found that a contracted pupil during 
the day brought considerable relief. Weak 
solutions of pilocarpine nitrate or mecholyl 
served this purpose. 


CoNCLUSION 


1. A tonic pupil, usually moderately di- 
lated, can be smaller than its fellow. 

2. The Adler-Scheie test with mecholyl 
is a valuable diagnostic aid and should be 
routine in all abnormal pupillary reactions. 

3. Biomicroscopic observations reveal in- 
creased pupillary activity following instil- 
lation of mecholyl (2.5 percent) solution. 

4. Weak solutions of mecholyl or pilo- 
carpine may be used to contract the pupil in 
those patients complaining of discomfort to 
light. 
1330 Union Street. 


REFERENCES 


1. Walsh, F. B.: Clinical Neuro-ophthalmology. Baltimore, Williams & Wilkins, 1948, p. 198. 

2. Farnell, F. J.: Adie’s syndrome, entity or syndrome?, Urol. & Cutan. Rev., 48 :616, 1944. 

3. Duke-Elder, W. S.: Textbook of Ophthalmology. St. Louis, Mosby, 1949, v. 4, p. 3797. 

4. Adler, F. H., and Scheie, H. G.: Site of the disturbances in tonic pupils. Tr. Am. Ophth. Soc., 


1940. 


5. Lowenstein and Friedman: Adie’s syndrome. Arch. Ophth., 28 :1942-1068 (Dec.) 1942. 
6. Brain: Diseases of Nervous System. London, Oxford, 1940, ed. 2, p. 83. 


= 
2 
4 
j 
1 
4 
4 


A MODIFIED PRINCE 
MUSCLE-CLAMP* 


Josern Lava, M.D. 
New York 


In performing the recession operation, 
there are several accepted methods of insert- 
ing the suture into the muscle to be recessed. 
A commonly practiced technique is to use a 
whipcord type of suture locking the tie on 


Fig. 1 (Laval). The clamp in its opened position. 


each side of the muscle; the muscle is cut at 
its insertion after the suture is put in place. 
The most valid objections to this procedure 
are: (1) That the suture tends to strangulate 
some of the muscle fibers, and (2) that only 
two bites are taken in the sclera at the re- 
cession point, thus preventing a wide enough 
base for the re-attachment of the muscle. 
Another objection that could be made is 
that sometimes the suture slips out of the 
muscle and so prevents the muscle from at- 
taching at the point originally planned. 
Some surgeons place the Prince muscle- 


Fig. 2 (Laval). A close up of Figure 1, showing 
the three teeth and the two slots. 


* Presented at the Mount Sinai Hospital con- 
ference, February, 1950. 
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clamp on the muscle as close as possible to 
the insertion and then cut the muscle at its 
insertion. Then two double-armed sutures 
are placed through the muscle, either in front 
of the muscle-clamp or behind it. 

If the sutures are placed in front of the 
clamp, an objection is that there is not enough 
muscle tissue to get a good bite; if the su- 
tures are placed behind the clamp, an ob- 
jection is that some of the muscle is wasted 
and a full recession as planned is not ob- 
tained. 

To overcome all these objections (since I 
have tried all three methods without complete 


Fig. 3 (Laval). The needles and sutures passing 
through the slots in the clamp. 


satisfaction) I have modified the Prince 
muscle-clamp so that the two double-armed 
sutures are passed directly through the 
clamp.* In this way the sutures are neither in 
front of the clamp nor behind the clamp and 
enough muscle tissue is traversed by the 
sutures without wasting any of the muscle. 

The clamp has three teeth instead of five 
teeth and two slots through which the reces- 
sion atraumatic needles (4-0 plain or chromic 
catgut) can pass very easily in placing the 
sutures and also when removing the clamp 
from the muscle. 

136 East 64th Street (21). 


t The instrument is made by the H. P. Surgical 
Company, 411 Second Avenue, New York, but any 
surgical supply house can easily make it. 
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LOCALIZED SENSITIVITY OF 
EYE TO PENICILLIN* 


Joun A. Ecan, M.D. 
Denver, Colorado 


Sensitivity of the eye to penicillin is a 
very common reaction. Secondary localized 
sensitivity, when penicillin is given intra- 
muscularly, at a distant point of the body 
appears to be rather rare. At least, I could 
find no reported cases in the English medical 
literature. 

CASE REPORT 


G, W., a man, aged 50 years, reported on 
January 8, 1949, with a rather severe bleph- 
aroconjunctivitis of the left eye. This was 
further complicated by an hordeolum of mod- 
erate size in the lower lid, which had not 
localized. 

Because the man was eager to return to 
work as soon as possible, I prescribed peni- 
cillin ointment every two hours with the 
usual adjuvant treatment. So seldom do I use 
this method of treatment that I recall telling 
the patient a few facts concerning sensitivity 
to the drug. 

Twenty-four hours later the patient re- 
turned with what appeared to be a typical 
severe penicillin sensitivity reaction of the 
left eye. The lids were closed due to the swell- 
ing, entailing some difficulty in examining 
the globe. There was no dermatitis per se. 
The conjunctiva was hyperemic and mod- 
erately chemotic, the cornea clear, the vision 
20/20 plus. The patient was very positive 
that he had never received penicillin in any 
form before. His personality and intelligence 
would lead me to believe that he would know 
if he had ever received it. 

Some of the common antihistaminics were 
prescribed by drops, ointment, and enterally, 
and the patient recovered in a week. 

Approximately two months later, on 
March 16, 1949, this patient developed a 
rather alarming fespiratory infection, for 


* Presented at the monthly staff meeting of the 
Arneill Clinic, 
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which his physician gave 300,000 units of 
penicillin in oil intramuscularly in the gluteal 
region. The following day the patient re- 
ported with his left eye in approximately the 
same condition as I had seen it two months 
earlier after prescribing penicillin eye oint- 
ment. If anything, the second attack was 
worse. It took approximately two weeks to 
subside on the same treatment as before. 
There was no evidence of penicillin reaction 
in other tissues, such as the opposite eye, the 
skin, nasal passages, or site of the intra- 
muscular injection of penicillin, An eosino- 
phil count on the ocular secretion was not 
done. 


DISCUSSION 


Possibly the most unusual feature of this 
reaction, if true, is that the patient had never 
taken penicillin prior to the eye ointment. 
However, if some doctor had given him 
penicillin lozenges, for instance, he might 
never have known it, though the patient 
emphatically denies any medication of this 
nature. It is my understanding that patients 
with fungus disease, such as trichophytosis, 
may become sensitized to penicillin. In this 
connection the patient denies having had 
athlete’s foot, but states that his son, who 
lives at home, had it several years ago. 

The first impression of this reaction is 
that we have a manifestation of localized 
anaphylaxis characterized by a superficial 
ectodermal sensitivity of the eye and lids. An 
area once sensitized to an antigen will retain 
its sensitivity for a variable period of time. 
Such a localized area of sensitivity apparently 
can be reactivated by introduction of the anti- 
gen. In this case the antigen (penicillin) was 
reintroduced in a distant region, and was 
carried by the blood stream to the area of 
localized sensitivity, where it caused a tissue 
response. 

However, the explanation may not be so 
simple. Naturally, the Arthus phenomenon 
comes to mind. 

Mears and State reported an Arthus phe- 
nomenon’ reaction in a patient who, previous 
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to a mastectomy, had been given penicillin 
intramuscularly. After operation, the wound 
had become infected, and penicillin solution 
was applied directly. About one week later 
severe inflammation and necrosis developed 
at the site of the mastectomy wound. 

The Arthus phenomenon, according to 
Woods,’ is the establishment of hypersensi- 
tivity in the tissues. After this, the single or 
repeated introduction into the tissues of the 
specific protein calls forth the typical edema- 
tous anaphylaxis reaction. If these injections 
are repeated, finally the introduction of the 
specific antigen produces a local reaction 
characterized by hemorrhage, necrosis, and 
sloughing. The pathologic condition appears 
due to interference with the blood supply by 
thrombosis and rupture of the nutrient ves- 
sels. 

How many injections into the tissues are 
necessary to produce the reaction is of course 


nesota Med., 30 :517-518, 
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unknown. In the case of Mears and State, 
apparently the patient was sensitized suf- 
ficiently by one dose to produce the phenom- 
enon when the antigen was finally introduced 
the second time. 

It is interesting to speculate as to what 
would occur in the left eye of the patient 
herein reported if repeated penicillin injec- 
tions were given intramuscularly. If this pro- 
cedure were to be repeated on one or several 
occasions it is conceivable that the eye might 
become the site for an Arthus phenomenon. 

Service® stated that it would also seem 
possible that a Jarisch-Herxheimer type of 
reaction might occur. Further, he was not at 
all certain that a Sanarelli-Shwartzman re- 
action would not be possible, although that 
is usually confined to a nonallergic hyper- 
sensitivity. 


1765 Sherman Street (5). 


2. Woods, A. C.: Home Study Manual on Endogenous Uveitis. American Academy of Ophthalmology 


and Otolaryngology. 
3. Service, W. C.: Personal communication. 


OCULAR VERTIGO* 


REPORT OF A CASE AND THE USE 
OF DRAMAMINE 


Racpu A. Kirsy, Lieut. (j.c.) (MC) 
U.S.N.R. 
Newport, Rhode Island 


Other than its mention in the differential 
diagnosis of vertigo, little has been written 
of ocular vertigo. Adler has described ocular 
vertigo as a protective mechanism occurring 
whenever there is a conflict between the 


* From the Medical Service of the United States 
Naval Hospital. The opinions or assertions con- 
tained herein are the private ones of the writer 
and are not to be construed as official or as reflect- 
ing the views of the Navy Department or the 
Naval Service at large. Z 


sensory impressions from two or more of 
the organs of equilibrium.’ 

He has further remarked that severe 
vertigo is almost never of ocular origin, but 
the most marked instances are observed at 
the onset of extraocular muscle paralysis.” 
Under these circumstances, the vertigo tends 
to resolve within a short time, whereas in 
instances of paresis of the extraocular mus- 
cles with resultant prolonged states of hetero- 
phoria, the tendency is perpetuation of milder 
vertiginous states.* 

The vertigogenic impulses probably arise 
in the proprioceptors of the eye muscles. 
The intimate association of the vestibular 
nuclei via internal arcuate fibers and the 
medial longitudinal fasciculus with the nuclei 
of the III, IV, and VI cranial nerves is well 
known.* 
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CASE REPORT 

The following case is regarded as note- 
worthy not only because of the apparent re- 
sponse of ocular induced vertigo with vegeta- 
tive symptoms, but because of the belated on- 
set and severity. : 

History. R. W. J., aged 31 years, was 
admitted to the U. S. Naval Hospital, New- 
port, Rhode Island, on October 11, 1949, 
complaining of intermittent attacks of vertigo 
associated with nausea and, initially, vomit- 
ing since August 15, 1949. 

The initial attack was heralded by the 
sudden onset of severe vertigo wherein ob- 
jects whirled from left to right, followed by 
prostration, nausea, and vomiting. Nystag- 
mus was noted by the ship’s doctor. The epi- 
sode lasted about 45 minutes. 

On September 4, 1949, he was again 
afflicted with vertigo and nausea, without 
prostration, vomiting, or nystagmus. Five 
more such episodes occurred during Sep- 
tember. He noted that they always occurred 
at the close of a day when duties demanded 
more than average use of his eyes. 

Although the vegetative manifestations 
were diminished and sometimes absent dur- 
ing these later attacks, he began to expe- 
rience a “giddy, light-headed” feeling. This 
became omnipresent and incapacitating. He 
discovered that relief was only and com- 
pletely maintained by wearing a patch over 
his left eye. At no time did the patient ex- 
perience tinnitus, diminution in auditory 
faculties, headache, diplopia, or scotomas. 

Past history. He had had infectious hepa- 
titis in 1941, with no sequelae. In 1945, he 
suffered a double comminuted fracture of his 
left zygomatic arch, which required operative 
intervention for fixation. Diplopia of four 
weeks’ duration ensued. This was eventually 
corrected with prismatic lenses, which he had 
continued to use until the present. No ver- 
tigo, nausea, vomiting, giddiness, or nystag- 
mus were experienced at the time or prior to 
August, 1949. 

Physical examination. The patient ap- 
peared to have no facial deformity except 
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a slight scar superior to the junction of 
the left zygomatic arch and maxilla. No 
tenderness or osseous deformity was evident 
on palpation over this area. The temperature 
was 98.4°F.; pulse rate, 74; the respiratory 
rate, 18. 

The ocular movements were normal, and 
there was no grossly discernible esophoria or 
exophoria. Both tympanic membranes ap- 
peared healthy and the Weber and Rinne 
tests were normal. The blood pressure was 
118/78 mm, Hg. Examination of the heart, 
lungs, and abdomen revealed nothing note- 
worthy, 

Laboratory examination of the blood, 
spinal fluid, and urine showed nothing un- 
usual. The ear, nose, throat consultant re- 
ported a normal audiogram, normal response 
to the cold caloric test, and confirmation of 
the Weber and Rinne tests as originally 
performed. 

Hospital course. Nicotinic acid (50 mg., 
three times a day) was administered with no 
results. The patient reapplied his patch and 
derived complete subsidence of “giddiness.” 
An ophthalmic consultation revealed no ab- 
normality, and a refraction was recom- 
mended. 

During the ophthalmometry the patient 
became very dizzy and nauseated, necessitat- 
ing cessation of the procedure. Examination 
revealed no nystagmus but a very pale, per- 
spiring countenance, 

On October 16, 1949, Dramamine was 
started (100 mg. three times a day). He was 
instructed not to wear his patch. The next 
day his head was “clear.” He discovered that 
he could read without recurrence of symp- 
toms for 30 to 45 minutes at which time his 
eyes became fatigued. 

Another refraction was done without gid- 
diness, vertigo, or nausea occurring, and 16 
prism diopters of exophoria were noted, He 
continued asymptomatic on Dramamine, with 
no side effects until November 2nd when 
the new lenses arrived. The drug was with- 
drawn on the following day, Return of gid- 
diness and considerable blurring of the left 
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visual field were complained of. Both symp- 
toms were lost as the patient became adjusted 
to his new glasses. He was discharged asymp- 
tomatic 15 days later. 


COMMENT 


The dramatic and sudden onset of ves- 
tibular dysfunction in this man suggested 
Méniére’s syndrome. The absence of diminu- 
tion in hearing militated against this diag- 
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A NEW NEEDLE-HOLDER 


Orwyn H. Ettis, M.D. 


Los Angeles, California 


For a number of years I have used the 
Boynton needle-holder for ophthalmic sur- 
gery and, on occasion, a mosquito clamp for 
the same purpose. Four years ago, I decided 
to combine the two, using the form pattern 
of the mosquito clamp, which all surgeons 
are long accustomed to use, and the advan- 
tages of the Boynton. This was accomplished 
with excellent results and I have used the 
needle-holder (fig. 1) since that time. Three 
important changes and additions to the 
simple mosquito clamp were made. 

First, a pressure “on and off” catch was 


Fig. 1 (Ellis). The new needle-holder. 
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nosis, although hearing need not be affected 
early. The history of a zygomatic-arch in- 
jury, with subsequent diplopia suggested an 
ocular component. Since it has been sug- 
gested that Dramamine acts to suppress the 
systemic effects of vestibular excitation, a 
trial was deemed in order. The course and 
results suggest suppression at some focus in 
the pathologic oculovestibular reflex. 

U. S. Naval Hospital. 


used. This resembles that of the Boynton 
needle-holder, but here is more protected, 
providing longer trouble-free use. The sur- 
geon may palm the instrument requiring 
only moderate pressure to lock the needle- 
holder afte: grasping the needle or suture ; 
then slight additional pressure to release. In 
this manner no shift of the fingers, thumb, 
or grip is necessary to lock or release the 
instrument. 

This is important in intraocular surgery, 
and this needle-holder obviates the pushing 
and tugging of the release required by other 
ophthalmic needle-holders, which usually 
necessitate a shift of the entire hand or 
thumb ; then the release comes suddenly with 
a jerk, often adding to the complications of 
the operation. 

The blades are shortened, thinned, and 
slightly pointed—a second major change. 
The inner or grasping surface is grooved 
horizontally and at the 45-degree and 135- 
degree angles. The latter provides a good 
surface for tying the smallest suture, seizing 
it well and without slipping. The joint where 
the two blades meet is closed and smooth so 
that the sutures do not catch in tying the 
finest thread. 
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The blades have a pit or depression pro- 
viding a firm grasp on the finest Kalt needle 
without bending or breaking it and allowing 
the hold on the needle to be taken slightly 
back from the tip providing a firmer grip. 
This tight grasp of the needle is very im- 
portant in all types of corneal suturing. 
The third change was the addition of a 
spring between the shafts, This provides 
prompt and adequate opening of the grasp- 
ing surfaces. The pressure of the hand read- 
ily controls the opening of the blades so that Wig. 2 (Eis). 
$60 holder is used. With pressure of the fingers the 
there is no opening snap or jerk, The catches catch can be opened or closed. 
are simple requiring little if any attention or 
repairs. exact desired spot. For four years this 
This needle-holder embodies many ad-  needle-holder has given dependable service 
vantages. It is the same shape and weight and adds greatly to ease and dexterity of 
of instrument as I have long used. As is operating. 
shown in Figure 2, the instrument is held in A similar needle-holder has recently been 
the palm of the hand with the thumb and designed by Dr. Robert Quinn of Chillicothe, 
index fingers directing the delicate manipula- Ohio. 
tions necessary and guiding the needle to the 523 West Sixth Street (14). 


A NEW TEAR-SAC CANNULA the upper end of this shaft into a funnel- 
shaped opening bevelled to conform with the ; 
angle of the bony nasolacrimal duct. Slipping 
D. E. Rotr, M.D., anp C. C. R. Jackson, upward is prevented by a square-shouldered 
M.D. bead midway around the shaft with its lower 

Cleveland, Ohio side tapered to permit easy insertion. 
The great advantage of this cannula is the 


FoR DACRYOCYSTORHINOSTOMY OPERA‘IONS 


Several tantalum cannulas have been de- 
vised for obstruction of the nasolacrimal 
duct, but we have found that they require 
holding sutures or there is a tendency for 
the cannula to slip up or down. The small 
cannula herein described can be inserted 
manually, requires no holding sutures, and 
will stay firmly in position. 

This cannula (fig. 1) is formed from pure 
tantalum tubing or stainless steel and is 21 
mm, in length. 

The shaft, 2.5 mm, in diameter, has a 
1.5-mm. opening running the full length. 
Slipping downward is prevented by flaring 


These cannulas may be obtained from V. Mueller 


and Company, Chicago. Fig. 1 (Rolf and Jackson). Nasolacrimal tube. 
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utter simplicity with which an operation can 
be performed that formerly required ex- 
tensive and complicated surgical manipula- 
tion. 


TECHNIQUE 


After local anesthesia, a straight vertical 
incision is made in the skin three mm. above 
the ligament of the internal canthus and 
three mm. to the inner side of the canthus. 
The direction of this incision is straight 
down, The length of the incision should vary 
between 1.0 and 1.75 cm. An ordinary tear- 
sac speculum is then inserted and the skin 
area is separated. 

Next, the superficial fascia is incised and 
this is best done with either a scalpel or a 
Bard-Parker knife. Using the lacrimal crest 
as a guide point, an incision is then made 
longitudinally and the orbicularis muscle is 
divided. The deep fascia is then spread apart 
in a similar manner and the tear-sac spec- 
ulum is depressed to keep the area exposed. 
The deep fascia may also be separated 
further by means of small scissors but care 
must be taken not to injure the tear sac at 
this point. 

When the tear sac has been located, an in- 
cision is made with a scalpel or a Bard- 
Parker knife parallel to its length. The can- 
nula is then grasped with the right hand and 
inserted into the nasolacrimal duct with the 
bevel parallel to the upper end of the bony 
nasolacrimal passage. 

If a minor amount of obstruction is en- 
countered, it can easily be overcome by 
gentle manual pressure, or a flexible one-mm. 
copper wire can also be used as a guide and 
the cannula can be slipped over it into its 
correct position, after which the wire is 
removed. 

After the cannula has been fitted in snugly, 
the overlying sac is closed with a running, 
4-0, chromic catgut suture which is tied at 
both ends. The fascia is closed in a similar 
manner, The skin is then closed with three in- 
terrupted, black-silk, 4-0 sutures. A light 
sterile dressing is applied and this is kept in 
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position for three or four days. The naso- 
lacrimal duct may then be irrigated three or 
four days later with a lacrimal syringe. 


CASE REPORTS 


Case 1. Mrs. F. L., a white woman, aged 
53 years, was first seen in the office on July 
27, 1945, with a complaint of constant tear- 
ing of the right eye. The puncta and lids 
seemed to be in normal anatomic apposition 
and no purulent or mucoid discharge could 
be elicited by manual pressure over the tear 
sac. 

A routine probing with gentle irrigation 
using normal saline was performed on Au- 
gust 16, 1945. This revealed the presence of a 
moderate degree of obstruction in the lower 
nasolacrimal duct. The patient was then ad- 
vised to use local astringent solutions, How- 
ever, the tearing persisted, and probing was 
repeated on August 29, 1945. 

The patient had no relief from the second 
procedure but did not return to the office 
again with the same complaint until October 
6, 1949. A probing and irrigation was then 
repeated on November 1, 1949, but the pa- 
tient still complained of annoying epiphora. 
During this procedure, it was noted that there 
was a rather firm obstruction in the lower 
right nasolacrimal duct. 

The patient was advised to have a dacryo- 
cystorhinostomy performed with the inser- 
tion of a cannula, and this was done on De- 
cember 3, 1949. A light dressing was applied 
until December 8, 1949, at which time the 
incision was healed with a minimum amount 
of scarring. When the patient was last seen 
on December 24, 1949, she was completely 
comfortable and there was no further tearing. 

Case 2. Mrs. M. M., a white woman, aged 
54 years, was first seen on October 6, 1949, 
with an acute attack of dacryocystitis of the 
right eye. There was marked redness and 
edema of the skin in the region of the tear 
sac. A thick, mucopurulent secretion was 
expressed by manual pressure. She stated 
that this condition had persisted on and off 
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for three years and that it would clear up 
for a short period and then recur. 

She was given an injection of fortified 
penicillin (400,000 units), told to apply hot 
applications, and given a prescription for 
sodium sulfacetamide (30 percent) to be 
used locally. 

When seen on October 20, 1949, there was 
no more secretion and the edema and swell- 
ing had subsided ; however, a slight amount 
of mucopurulent secretion was expressed 
by manual pressure over the tear sac. She 
was seen again on December 9, 1949, with an 
acute exacerbation of her dacryocystitis, The 
treatment was repeated, but the patient was 
advised to have a dacryocystorhinostomy per- 
formed. 

This was done on December 14, 1949, 
under local anesthesia, and a nasolacrimal 
tube was inserted. During the operation, a 
moderate amount of mucopurulent secretion 
was irrigated from the sac area. A light 
dressing was applied for five days. When 
the patient was last seen on December 19, 
1949, there was no secretion or tearing and 
the incision had healed with a minimum 
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amount of scar tissue. The patient seemed 
completely comfortable. 


CoMMENT 
This is a preliminary report, and we re- 
alize that two cases do not provide sufficient 
data for a final evaluation of this technique. 
However, it is hoped that other men will try 
this method under varying conditions so that 
a better clinical appraisal may be obtained. 


SuM MARY 


The advantages of this type of operation 
are: (1) Eliminates any excessive instru- 
mentation, (2) simplicity of procedure, (3) 
decrease in operating time, (4) eliminates 
the necessity for very difficult suturing, (5) 
eliminates danger of perforation of the 
ethmoid cells with a resultant chronic sup- 
purative ethmoiditis, (6) eliminates the ne- 
cessity for trephination of the bony wall, (7) 
no sacrifice of the sac wall, (8) utilizes the 
nasolacrimal duct in a modified form as the 


tear passage. 
1017 Republic Building (15). 


OPHTHALMIC MINIATURE 


About the beginning or middle of June in every year the following 
symptoms make their appearance, with a greater or less degree of 
violence. A sensation of heat and fulness is experienced in the eyes; first 
along the edges of the lids, and especially in the inner angles, but 
after some time over the whole of the ball. At the commencement the 
external appearance of the eye is little affected, except that there is a 
slight degree of redness and a discharge of tears, This state gradually 
increases, until the sensation becomes converted into what may be 
characterized as a combination of the most acute itching and smarting, 
accompanied with a feeling of small points striking upon or darting 
into the ball, at the same time that the eyes become extremely inflamed, 
and discharge very copiously a thick mucous fluid, This state of the 
eyes comes on in paroxysms, at uncertain intervals, from about the 
second week in June to the middle of July. 

John Bostock, “Case of periodical affection of the eyes and chest.” 
(Med. Chir. Tr., 10:161, 1819.) 

(First description of allergic (hay-fever) conjunctivitis. Editor.) 
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MALIGNANT (THYROTROPIC) EXOPHTHAL- 
MOS 


Dr. Epwarp Jones presented R. B., a 
Negress aged 62 years, who was first seen 
at the Illinois Eye and Ear Infirmary on 
April 14, 1949. For the previous four months 
she had noticed failing vision, bulging of 
the right eye and later the left eye, nervous- 
ness, intolerance to heat, excessive perspira- 
tion, a weight loss of 40 pounds and, more 
recently, fatigability, anorexia, and dys- 
phagia. Her previous health had always been 
good and there was no history of any eye 
trouble. 

Examination revealed an uncorrected vi- 
sion: R.E., 20/70; L.E., 20/50. The lids 
were somewhat puffy and the eyes appeared 
abnormally prominent. Both discs showed 
mild papilledema. The pulse was 80. 

Two months later, corrected vision was: 
R.E., 20/50; L.E., 20/20-—4. At this time 
both lids had become markedly edematous, 
with chemosis and hyperemia of the 
conjunctiva. 

Proptosis was so marked that she was 
unable to close the lids voluntarily over the 
right cornea, and with difficulty in the left 
eye. With the Hertel exophthalmometer, the 
proptosis measured: R.E., 32 mm.; L.E., 
28 mm. The tension of the orbital tissues 


appeared markedly increased, making it diffi- 


cult to force the globes into orbits. The right 
cornea showed a_ superficial infiltration 
above. Ocular motility was greatly limited, 
particularly on the right where the globe 
was almost fixed in the primary position. 

Ophthalmoscopic examination indicated 
that the disc margins were more blurred than 
on the previous visit. Visual fields revealed 
slight peripheral constriction to 3/330 white 
on the right, with constriction on down to 
20 degrees and baring of the blindspot to 
4/1,000 white. The fields of the left eye 
were normal. 

She was admitted to Research Hospital 
for study. The examination revealed a 
moist skin, pretibial edema, diffuse moderate 
enlargement of the thyroid; pulse rate, 86; 
blood pressure, 166/94 mm. Hg. 

Laboratory studies were normal except 
for elevation of the sedimentation rate; 
W.B.C., 7,700, with 50 percent lymphocytes 
and 50 percent polymorphonuclears ; blood 
sugar, 138 mg. percent ; cholesterol, 183 mg. 
percent. Skull and chest X-ray studies were 
negative. A tracer dose of radioactive iodine 
indicated increased thyroid activity. Eleven 
oxysteroid determinations and the Thorne 
test suggested increased adrenal cortical 
function. Basal metabolism rate was plus 
78 percent. 

Bilateral lateral tarsorrhaphies were per- 
formed which afforded adequate protection 
to both corneas, although during the next 
few months some difficulty was experienced 
by prolapse of the conjunctiva nasally. The 
papilledema did not seem to increase sig- 
nificantly, attaining a maximum of 2 to 3 
diopters in the right eye and 1 to 2 diopters 
in the left. Visual fields showed no evidence 
of deterioration until the last two weeks, 
about nine months after onset of papil- 
ledema. 

Because the eyes seemed to tolerate the 
marked proptosis, treatment was directed 
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along medical lines. Ammonium chloride and 
mercurhydrin were used at intervals to re- 
duce tissue edema, Stilbestrol (one mg. per 
. day) was given for two weeks without 
change in the condition of the eyes. 

The general thyrotoxic status remained 
serious, and various methods to reduce the 
production of thyroxin were considered. 
Being aware of the potential danger to the 
eyes by surgical thyroidectomy, propyl- 
thiouracil was instituted (100 mg., three 
times a day) for the next four months. 

The basal metabolism rate was reduced 
from plus 78 percent to plus 43 percent after 
one month, to plus 23 percent in three 
months, where it has remained until the 
present time, four and one-half months after 
beginning the use of propylthiouracil. 

During this therapy the incompressibility 
of the globes became slightly less, ocular 
motility very slightly greater, the exophthal- 
mos remained the same so far as could be 
determined, and the corneas did not suffer 
further damage. The papilledema of the 
right eye almost disappeared, although the 
left disc remained edematous. 

Vision was reduced to: R.E., 20/80; L.E., 
20/50. Visual fields showed further con- 
striction peripherally of : R.E., about 30 de- 
grees with the 3/330 white test object ; L.E., 
baring of the blindspot to a 2/1,000 white. 

Although the general toxic status of the 
patient has improved remarkably and the 
degree of proptosis has not increased sig- 
nificantly during propylthiouracil therapy, 
the definite signs of optic-nerve damage 
indicate that decompression of the orbit 
must be done as soon as possible. It is 
planned to do this by the Kronlein approach 
to the lateral wall of the orbit and, if neces- 
sary, a subsequent Naffziger operation to 
remove the roof of the orbit. This case 
corroborates the report of Beierwalter in the 
Archives of Internal Medicine, 1948, in 
which the use of propylthiouracil in 12 cases 
of malignant exophthalmos produced an 
average increase in the exophthalmos of 
only 18 mm, The drug appears to be an 
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effective method of slowly reducing the 
toxicity of Graves’s disease without unduly 
accentuating the thyrotropic manifestations 
of malignant exophthalmos. 


TWO CASES OF IRIDOSCHISIS 


Dr. Epwarp Panter said that 
iridoschisis (iris splitting) is quite rare. 
Linn and Linn (AMERICAN JOURNAL OF 
OPHTHALMOLOGY, December, 1949) re- 
viewed the literature and found 10 cases 
reported, to which they added one of their 
own; this report adds two more cases. 

Case 1. R. S., a 62-year-old white woman, 
was first seen at the infirmary in April, 1939, 
because of failing vision in each eye for the 
past two years. Vision was: 20/100, O.U.; 
tension: R.E., 35 mm. Hg; L.E., 32 mm. 
Hg (Schigtz). Gonioscopically the anterior 
chambers were shallow but the angles were 
open, The discs revealed bilateral moderate 
physiologic excavation. Both blindspots 
were enlarged. She was placed on pilocarpine 
and the tension dropped to normal and 
vision improved to 20/20 O.U. 

Both vision and tension remained normal 
under miotics until 1946. In January of that 
year the vision was found to be: R.E., 
20/40—3; L.E., 20/25—3. Tension was: 
R.E., 30 mm, Hg; L.E., 49 mm, Hg 
(Schigtz). The right eye revealed sector- 
shaped atrophy of the iris between the 
3- and 7-o'clock positions. 

About two years later marked rupture of 
the iris stroma in this area became manifest. 
A year later the whole surface of the iris 
of the right eye became scattered from the 
2- to approximately the 7-o'clock positions, 
the loose ends resembling shredded wheat. 

Under the gonioscope, the angle at the 
6:30-o’clock position was visible to the 
scleral spur, with moderate pigmentation of 
the trabeculum. The angle details were not 
seen elsewhere, due to bulging of the iris. 

Rupture of the iris stroma in the left eye 
at the 6-o’clock position began soon after 
that in the right eye. Gonioscopically no 
details were visible below, The shredded iris 
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seemed to lie against the posterior corneal 
surface. At the sides, the scleral spur was 
seen, and the trabeculum revealed moderate 
pigmentation. 

In April, 1949, vision was: R.E., 20/250; 
L.E., 20/25. In December, 1949, the patient 
suddenly lost the vision of the right eye, 
associated with lightninglike flashes on two 
occasions. Vision had dropped to hand move- 
ments at three feet. Tension was 19 mm. Hg 
(Schigtz). An attempt was made to dilate 
the pupil, but because of poor dilatation plus 
marked lenticular opacity, the fundus could 
not be seen. The presumptive diagnosis of 
thrombosis of the central retinal vein was 
entertained. 

In January, 1950, tension was 37 mm. Hg 
(Schigtz) in both eyes and has remained at 
this high level despite intensive miotic ther- 
apy. At this time visual acuity of the right 
eye is light perception only (good projec- 
tion), and in the left eye 20/20—3. 

The corneas reveal moderate guttate 
changes. The anterior chambers are shallow 
and the aqueous ray is negative. The right 
iris shows generalized atrophy. The anterior 
surface between the 2- and 8-o’clock posi- 
tions is fragmented, some strands being free, 
but most attached to the sphincter or ciliary 
zone, These fragments are brown and re- 
semble shredded wheat or seaweed. The 
underlying pigmented layer of the iris seems 
to be less involved. 

The left iris is also atrophic and many 
freckles are present. The anterior surface is 
frayed from about the 5- to 7-o’clock posi- 
tion. The pupils are small. The lenses, 
especially the right, are quite opaque, 
obscuring observation of the fundi. Tension 
in both eyes is 39 mm. Hg. The right eye 
transilluminates well. 

Associated general findings are advanced 
arteriosclerosis and mild thyrotoxicosis. On 
February 9, 1950, a cyclodialysis followed 
by air injection was done on the left eye. 
This was complicated by a moderate an- 
terior-chamber hemorrhage. Tactile tension 
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is normal. Tension in the right eye has re- 
mained at 39 mm. Hg (Schigtz). A lens 
extraction on the right eye is contemplated. 

Case 2. R. B., aged 81 years, came to the 
infirmary in October, 1946, for glasses. 
Corrected vision was: R.E., 20/40; L.E., 
20/40-—3. The iris of the left eye revealed 
an unusual and interesting discontinuity of 
the normal architecture from the 5- to 7- 
o'clock positions. Under the slitlamp, the 
iris at this point had a shredded-wheat ap- 
pearance with some strands floating in the 
anterior chamber. There were also asteroid 
bodies of the vitreous. 

In October, 1949, corrected vision was 
20/40 in both eyes; tension, 24 mm. Hg 
(Schigtz). In the left eye from the 5- to 
7-o’clock positions and from the 11- to 12- 
o'clock positions, the iris seemed to be ripped 
up peripherally and anterior stromal shreds 
were floating free in the anterior chamber, 
attached only near the sphincter. A similar 
process was starting at the 6-o’clock position 
in the right eye. The patient gave no history 
of uveitis or glaucoma. The discs revealed 
nasal displacement of vessels and pallor of 
the temporal aspect. 

Comment. Two more cases of iridoschisis 
are presented. One had the associated ocular 
findings of chronic glaucoma and cataracts. 
In the other case there were no associated 
ocular findings. In the 11 previously re- 
ported cases, the findings were: Six had 
otherwise normal eyes or senile cataract; 
three had primary glaucoma; one had 
iridocyclitis ; one had secondary glaucoma. 

Even though four out of a total of 13 
cases had primary glaucoma, no relation be- 
tween that and the disease could be found. 

Loewenstein and Foster suggested that 
the mechanism of the changes of iridoschisis 
is merely the exaggeration of the physiologic 
aging process of the iris, in which the middle 
layers become atrophic. Subsequently the 
two layers are separated, and finally the 
threads of the anterior layer which remain, 
rupture and float freely at one end. 
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UVEOPAROTID FEVER: HEERFORDT’S DISEASE 


Dr. Maurice D. PEARLMAN presented 
Mrs. H. K., a 54-year-old white woman, 
whose history stated that during the spring 
of 1948 generalized aching of muscles and 
joints developed and recurred periodically 
since that time. In midsummer, 1948, she 
developed swelling of the left parotid gland 
which lasted about two months and was diag- 
nosed as mumps. Paralysis of the left facial 
region ensued and still remains. 

Soon after the parotitis began, first the 
left and then both eyes became reddened and 
teared excessively; there was no or little 
associated ocular pain. This persisted in spite 
of local and general therapy, but gradually 
subsided after about 12 months of steady 
visual deterioration to the level of light per- 
ception only in each eye. 

Red-brownish circinate skin lesions ap- 
peared on the right thigh about five months 
after the ocular symptoms started, and have 
remained to date. 

She was referred to the Beta Therapy 
Clinic for possible iradiation to the corneal 
vessels, but such treatment was deemed in- 
advisable because of their inaccessible depth. 

Past history is irrelevant. She had eight 
siblings, three of whom died of tuberculosis 
and one of multiple sclerosis. Her husband 
is now hospitalized with a lung abscess. 

Examination of the right eye revealed 
light perception with good projection. The 
cornea showed epithelial edema and bullae, 
deep stratified stromal scarring with a mod- 
erate amount of vascularization intermingled 
below, and a moderate number of old, large 
keratic precipitates. 

The anterior chamber was of average 
depth with a two-plus aqueous ray present. 
The aqueous cells could not be seen nor cer- 
tainly excluded because of poor corneal 
lucency. The iris showed mild erasure of 
markings only, no nodules were noted, The 
lens and posterior segment details could not 
be viewed. A good red reflex was present. 
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In the left eye, the vision was light per- 
ception with faulty projection nasally and 
superiorly. The corneal involvement re- 
sembled that of the other eye, but to a much 
greater degree and extent. The corneal 
scarring and vascularization obscured any 
proper view of the anterior or posterior 
segments. 

Laboratory studies disclosed a normal 
urinalysis, leukopenia of 2,750 cells per cu. 
mm., a disproportionate elevation of mono- 
cytes in the peripheral blood (10 percent), 
increased sedimentation rate of 39 mm. per 
hour. Blood serology for syphilis, comple- 
ment fixation for gonorrhea, and agglutina- 
tions for Brucella were all negative. Intra- 
cutaneous sensitivity tests were negative to 
brucellergin and first strength purified pro- 
tein derivative, and 2-plus (10 by 10 mm. 
induration) to second strength purified pro- 
tein derivative. Blood globulin level was 3.8 
mg. percent. A/G ratio was 1.3-1. 

X-ray studies indicated minimal increase 
in pulmonary markings and evidence of old 
fibrotic scars in the bases, but no evidence of 
active infection. Biopsy of the skin lesion of 
the right thigh showed subcutaneous 
tuberclelike formations made up of epithe- 
lioid cells and giant cells; no caseation. 
These changes are considered consistent 
with sarcoidosis. Guinea-pig inoculation of 
the biopsy material produced no obvious 
change in the animal after aimost two 
months. Biopsy of the right iris (performed 
as an optical iridectomy) showed only non- 
specific chronic inflammatory changes. 

This case conforms well to the usual fea- 
tures of Heerfordt’s disease—“a chronic 
parotitis and uveitis, associated with paresis 
of cranial nerves and other general symp- 
toms, and having a tendency toward spon- 
taneous resolution.” The family background 
of tuberculosis also concurs with many other 
case reports suggesting some special rela- 
tionship with tuberculosis, perhaps of 
atypical or modified form. Since this condi- 
tion is probably a manifestation of sar- 
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coidosis the problem of etiology resolves it- 
self to the fundamental cause of sarcoid 
granulomas, which is unknown. 

The fact that the patient had only uni- 
lateral parotitis and homolateral facial pa- 
ralysis favors the opinion that the facial 
nerve was compromised locally in the gland 
substance, yet it is interesting to note that 
Duke-Elder insists that the cranial nerve in- 
volvement is of central origin, and part of a 
generalized polyneuritis. The prevalence of 
keratitis in cases of ocular sarcoidosis, ac- 
cording to the literature, is from 20 to 50 
percent and, as in this case, is usually deep 
in character. The treatment results are dis- 
couraging. Calciferol in large doses (100,000 
units per day) is under trial. The sequelae in 
this case, corneal scarring, permitted only 
an optical iridectomy. 


SUBCHOROIDAL HEMORRHAGE 


Dr. James E, McDonatp presented a 
63-year-old white woman, first seen at the 
infirmary in November, 1949, with the com- 
plaint of painless and progressive loss of 
vision in the left eye for 18 months. On 
examination the right eye was normal, with 
20/20 corrected vision, mild nuclear haze in 
the lens, and normal fundus. In the left eye, 
vision was limited to perception of hand 
movements at one foot, with good central 
fixation, color perception, and light projec- 
tion. A large intumescent cataract was pres- 
ent. Tension measured 16 mm. Hg 
(Schigtz). The patient gave a history of 
high blood pressure and two previous left- 
sided strokes from which she had recovered. 
Blood pressure on admission was 180/90. 
Otherwise physical and laboratory findings 
were normal. 

On November 12, 1949, a left intracapsu- 
lar cataract extraction with complete 
iridectomy and two McLean corneoscleral 
sutures was performed without complica- 
tions. The patient volunteered the informa- 
tion that she could see the operator quite 
clearly soon after delivery of the lens. Dur- 
ing the first postoperative night she had 


several spells of vomiting and ocular pain. 

The next morning, examination showed 
mild edema of the flap over the nasal suture, 
a flat anterior chamber, and fair red reflex. 
The following night she had severe pain in 
the eye with much nausea and vomiting, On 
the second postoperative morning, vision in 
the eye was reduced to poor light perception 
and faulty projection, and blood was ob- 
served on the anterior surface of the 
vitreous, 

The next day, with clearing of the media, 
a large reddish-brown mass was seen, pro- 
jecting from the temporal side completely 
across the pupillary space, meeting two 
smaller masses above and nasally. The ap- 
pearance was similar to that of a marked 
combined choroidal detachment, except that 
the temporal mass completely dominated the 
picture and transillumination was nil. 

Diagnosis of a delayed subchoroidal 
hemorrhage was made, limited in extent by 
the two corneoscleral sutures. Both pillars 
of the iris were seen to be shortened, but no 
definite prolapse could be noted. 

On the seventh postoperative day, at the 
suggestion of Dr. Peter C. Kronfeld, a 
scleral trephination was performed in the in- 
ferior temporal quadrant about seven mm. 
behind the limbus. Dark-red blood and some 
fresh blood burst forth under considerable 
pressure, a total of about four cc. being 
evacuated. The patient was immediately re- 
lieved of the low-grade headache which had 
been present during the preceding week. 
The collapsed globe was restored to normal 
shape by injection of air anteriorly. 

The postoperative course was uneventful 
and the patient was discharged with cor- 
rected vision of 20/200. A white streak in- 
terpreted as a retinal fold could be made out 
in the superior temporal area. 

Three months after operation, corrected 
vision in the left eye was 20/100. Visual 
fields were somewhat constricted especially 
nasally, with a relative central scotoma, A 
small knuckle of iris was seen in the area of 
the shortened nasal pillar, which was well 
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covered by flap. The cornea was thickened 
in its upper half, The anterior chamber was 
well formed, especially below. The media 
were more clear than previously but still 
contained some curtainlike opacities. The 
fundus was somewhat pale temporally and 
the retinal fold could be seen well in this 
area. The macular details were not well 
made out due to haze in the media. 

This patient is presented as another case 
of massive subchoroidal hemorrhage treated 
successfully by evacuation of blood, in this 
instance by trephination. The first such case 
was reported by Verhoeff in 1915, three 
more by Vail in 1938 and 1949, and one by 
Duehr and Hogensen in 1947, The present 
case represents the delayed type of sub- 
choroidal hemorrhage, like Vail’s first case, 
but without extrusion of vitreous. This 
might well be due to closure of the wound 
by corneoscleral sutures, as in the case re- 
ported by Duehr and Hogensen. The differ- 
entiation from simple choroidal detachment 
includes firm eye, more massive size, severe 
ocular pain, and absence of transillumina- 
tion. If prolapse of the retina does not oc- 
cur, removal of the blood is feasible and 
the eye may be saved from an otherwise 
hopeless prognosis. 

Richard C. Gamble, 
Secretary. 


NEW YORK SOCIETY 
FOR CLINICAL 
OPHTHALMOLOGY 


February 6, 1950 
Dr. Sipney A, Fox, president 


SOME ASPECTS OF OCULAR THERAPY 

Dr. ArtHuR Linxsz discussed this topic 
during the instruction period. 
Use OF ETHER IN HERPETIC KERATITIS 


Dr. BERNARD KRONENBERG said that in 
August, 1941, he reported on the use of 
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ether in the treatment of herpetic keratitis 
in the Archives of Ophthalmology. Since 
that time, he has had ample opportunity to 
reévaluate the method and confirm its suc- 
cessful use. The discrepancy between his 
continued successful results with this treat- 
ment and the number of unfavorable reports 
from reliable sources made Dr. Kronenberg 
feel that it would be wise to reéxamine the 
reason for the success obtained in his series 
in contrast with the lack of success reported 
by others. 

With this in mind, Dr. Kronenberg sug- 
gested to Dr. Fenn T. Ralph, resident at the 
New York Eye and Ear Infirmary, that he 
treat a series of 12 cases of herpetic keratitis 
following exactly the technique outlined. Dr. 
Kronenberg also included in this survey 10 
cases from his private practice. As a result 
of this investigation and conversations with 
others who have used the technique, Dr. 
Kronenberg concluded that the technique 
must be followed faithfully if it is to be 
successful, 

The following method of application has 
proved effective. The patient’s eye is 
anesthetized with pontocaine (0.5 percent) 
and the lesion is outlined with fluorescein. 
The patient’s head is made comfortable in a 
headrest. Good illumination is necessary. An 
assistant holds the container of fresh ether; 
into this container a tightly woven small 
cotton applicator, previously prepared, is 
dipped. The excess is quickly shaken off and 
the lesion is rubbed with the still-wet ap- 
plicator, removing the corneal epithelium of 
the lesion and a small amount of the epithe- 
lium surrounding the lesion. The mere appli- 
cation of ether to the lesion is not sufficient ; 
it must be rubbed in. If one application is 
not sufficient because the ether may have 
evaporated, a fresh applicator is dipped into 
the ether and the rest of the lesion treated in 
a similar manner. Metaphen ophthalmic oint- 
ment is then instilled and the eye bandaged. 

The eye must be examined 24 hours later. 
Again the cornea is stained with fluorescein. 
Any small particles of the lesions which may 
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remain must be touched up again in the man- 
ner already described. (This last point is 
extremely important and its neglect is prob- 
ably the cause of the poor results obtained 
by some observers.) Metaphen ointment is 
again instilled and the eye covered for 
another 24 hours. The eye is then reéxam- 
ined and any remaining evidences of the 
lesion are again treated as has been de- 
scribed. However, it has seldom been found 
that a case requires more than two applica- 
tions of ether. It is also advisable to keep 
the eye covered for a total of 72 hours to 
give the newly formed epithelium an oppor- 
tunity to heal firmly. 

In conclusion, Dr. Kronenberg emphasized 
the advantages of treatment with ether as 
compared to the use of some stronger cau- 
terizing agents, such as iodine: (1) Ether 
treatment is completely painless; (2) in 
most cases two treatments will suffice; (3) 
when treated early, none of the cases became 
chronic. 

Discussion. Dr. Litwin asked whether the 
same result could be obtained by rubbing a 
dry applicator, without ether, over the lesion. 

Dr. Kronenberg replied that this had been 
tried on a series of patients—just rubbing 
off the epithelium—and the results were 
very poor. He also stated that the reason for 
the effect of the ether is as yet unknown. 


CLOSURE OF CENTRAL RETINAL ARTERY FOL- 
LOWING GENERAL ANESTHESIA 


Dr. ISADORE GIVNER gave a preliminary 
report on four cases of closure of the cen- 
tral artery following general anesthesia. 
Three of the patients had evidences of trau- 
ma to the eye in the form of corneal abra- 
sions and ecchymosis and one of the patients 
mentioned to the anesthetist before falling 
asleep that he was pressing on her eye. 

The authors concluded that in some indi- 
viduals with low nasal bridges, which would 
allow for greater pressure of the mask on 
eyes during prolonged general anesthesia— 
usually with some degree of shock and loss 
of blood—inadvertent pressure on those 
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eyes, normally a little more exophthalmic 
during sleep, might predispose to the de- 
velopment of closure of the central retinal 
artery. Experimental studies on the rabbit 
and monkey could not duplicate this patholo- 
gic state, however. 

Discussion. Dr. Flagg opened the discus- 
sion by saying that he was surprised that 
more cases such as those reported by Dr. 
Givner did not occur. He mentioned four 
factors which were important in this prob- 
lem : 

1, Mechanical. It is common practice to 
strap the mask to the face. The practice is 
to start the patient with an inhaler and then 
to slip a rubber support in back of the head 
and catch the mask in a stirrup which is 
very tight. In addition to the hazard of pres- 
sure, there is also the variation in pressure 
in the use of hand masks, Usually, after one 
hour or so of anesthesia, the patient develops 
edema of the eye at the point where the pres- 
sure is being applied. The strapping of the 
mask against the eye contributes greatly to 
this type of damage. There are a number of 
cases reported of patients who died suddenly 
from drowning as a result of vomiting. This 
is especially likely to occur in obstetrical 
work, 

2. In regard to the pathologic condition, 
Dr. Flagg said that it could be compared to 
stagnant anoxia; he also compared it to car- 
bon monoxide poisoning. 

3. Dr. Flagg emphasized the need for in- 
vestigating the effects of anesthesia and 
anoxia on the intraocular pressure. 

4. The danger of masks was then dis- 
cussed by Dr. Flagg. He said that some 
authorities feel that anesthesia should be 
produced without masks. 

Dr. Knapp asked Dr. Givner to give some 
information about the condition of the blood 
vessels and blood pressure of these patients, 
and also about the drop in eye pressure dur- 
ing the anesthesia. 

Dr. Kornzweig added a case of his own, 
that of a patient operated for hypertension 
by sympathectomy. One day after the opera- 
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tion, the vision of the right eye was gone 
completely. Examination revealed occlusion 
of the central retinal artery. 

Dr. Adolph Posner asked about the 
causes for occlusion of the central retinal 
artery. He asked which was most important 
in producing the occlusion—the mechanical 
factor of pressure on the eyeball, anoxia, or 
a pathologic condition in the blood vessel 
wall. He also mentioned that such an occlu- 
sion is very rare in cases of glaucoma. 

Dr, Givner replied that the condition of 
the vessel was not the entire answer to the 
problem and that there was considerable 
variation in the ages of the patients pre- 
sented. The pressure during anesthesia was 
never taken, In regard to the causes of this 
condition, he said that it was not pressure 
alone, but pressure plus some other factor, 
such as shock, or a low nasal bridge. In re- 
gard to the question of glaucoma, he said it 
was not applicable to this case, since in 
glaucoma there is no complete elimination of 
circulation. 


OcuULAR PATHOLOGY IN THE CHIASMAL 


SYNDROME 


Dr. SAMUEL GARTNER said that this re- 
port represented the study of a patient with 
a Cushing syndrome who had the classical 
field defects due to pressure of a pituitary 
tumor on the chiasm. She died at the age of 
37 years from a malignant tumor of the 
pituitary despite two operations and repeated 
X-ray treatments. 

After injury to the nerve fibers at the 
chiasm, the degeneration extended to the eye 
and the geniculate body, involving the entire 
length of the affected neurons. The axons in 
the optic nerve and the ganglion cells in the 
retina degenerated. 

In the chiasmal syndrome the atrophy of 
the optic nerve has been called by some a 
descending atrophy because it extends from 
the chiasm to the periphery of the body. 
Actually the degeneration toward the eye 
is extending toward the ganglion cell. To 
conform with the usual nomenclature of 
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neuropathologists, it should be called axonal 
or retrograde degeneration. 

As the pituitary tumor grew, it also dam- 
aged the uncrossed, temporal fibers of the 
right side so extensively as finally to blind 
that eye. The ganglion cells on both sides of 
the retina in this eye showed atrophy, slight- 
ly more marked on the nasal side due to the 
earlier destruction of the crossed fibers. 

The interesting features in the microscopic 
examination of the retina in the left eye of 
this case was the finding of a sharp dividing 
line through the center of the macula. On the 
nasal side, the atrophy was very striking, 
with a shrinkage in the average size of the 
ganglion cells as well as a marked loss of 
cells so that there was only a layer one to two 
cells in thickness, On the temporal side, the 
appearance was very close to normal, with 
healthy looking ganglion cells piled up in 
five to seven layers. The striking difference 
in the ganglion cells in the two halves of the 
retina created the impression of a vertical 
line splitting the macula and the periphery 
of the retina. Ganglion-cell atrophy was 
accompanied by nerve-layer atrophy. The 
other layers of the retina were practically 
normal. 

In many cases of the chiasmal syndrome, 
even when the bitemporal hemianopia is 
otherwise complete, there is often apparent 
sparing of the macula. 

In this case, careful field studies were re- 
peatedly performed by Dr. Chamlin. They 
demonstrated at an early period a bitem- 
poral hemianopia with a straight line defect 
through the macula without macula sparing. 
The central fields were studied with a 
one-mm. white test object on a two-meter 
screen. 

At the time the patient had a bitemporal 
hemianopia, she had central vision of 15/70 
in the right eye and 15/40 in the left eye. 
The temporal field was defective even to 
large stimuli, so central vision was main- 
tained only in the nasal half of the macular 
field. 

At the microscopic examination of the 
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eyes, ganglion-cell atrophy of the right eye 
was seen on both the nasal and temporal 
sides of the macula, explaining the 15/70 
vision earlier and the profound loss later. 
In the left eye there was a sharp division 
with atrophy of the ganglion cells in the 
nasal retina and preservation of them in the 
temporal retina, The fact is that with not 
more than the temporal half of the macula, 
vision of 15/40 was maintained. 

An important question is how much of 
the macula is needed for good visual acuity. 
A study of the records of many cases shows 
that, with hemianopia without macula spar- 
ing, some central vision is usually main- 
tained but is rarely 20/20 and most often is 
depressed below that level. Depression below 
a previous vision of 20/20 should be con- 
sidered an impairment of macular function. 

More eyes that show hemianopia should 
be studied histologically to correlate the 
findings. It should be determined how much 
visual acuity can be attained by half or any 
other fraction of a macula. The visual acuity 
in the various zones of the macula require 
further investigation. 

Diabetes, which is commonly found in the 
Cushing syndrome, was diagnosed only a 
short time before this patient’s death. How- 
ever, the microscopic examination of the 
eyes revealed typical diabetic iridopathy. 
This consisted of cystic degeneration of the 
pigment epithelium and signified long-stand- 
ing diabetes. There was no_ diabetic 
retinopathy. 

Discussion. Dr. Kestenbaum congratulated 
Dr. Gartner on the excellence of his study, 
and pointed out that this study fills in the 
gap in our knowledge of how much retinal 
damage there is in lesions of the chiasm. He 
asked whether or not the “vertical midline 
of the retina” is really vertical; and noted 
that, according to theoretical studies, it is 
believed to be. He also asked whether the 
optic nerves were involved, and commended 
that, if part of the macula is preserved, the 
vision must be good. 

Dr, Gartner replied that the line in the 
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retina was followed for some distance above 
and below the macula and was found to be 
vertical. The optic nerve of the right eye was 
affected by the tumor and the eye became 
blind. The optic nerve of the left eye was 
not affected. The vision, with about one half 
the macula, was found to be 15/40—, which 
is fair vision; there was no record of the 
previous vision. There was some loss of cen- 
tral vision. Just how much macula must be 
preserved to have 20/20 vision is much de- 
bated in the literature, and Dr. Gartner sug- 
gested that many more cases need to be 
studied to understand fully macular func- 
tion. 

Bernard Kronenberg, 

Recording Secretary. 


COLORADO 
OPHTHALMOLOGICAL 
SOCIETY 


January 21, 1950 


Dr. Leonarp SwIGERt, president 


CHORIOCAPILLARIS DEGENERATION 


Dr. H. Cowan of the University of Colo- 
rado Medical Center presented the case of a 
62-year-old white man who gave the history 
of gradual and progressive loss of vision in 
each eye since 1944. There were no other 
symptoms. There was a history of lues in 
1918 with antiluetic therapy. Spinal fluid had 
always been negative for lues. 

Vision at this time was: R.E., hand move- 
ments at two feet; L.E., 20/200. The eyes 
were externally normal except for dimin- 
ished pupillary activity; the media were 
clear. The fundi showed marked general 
sclerosis of the choroidal vessels with most 
severe changes at the posterior pole. Fields 
with three- and five-mm. test objects were 
reduced to temporal crescents. The question 
of etiology was broached. 

Discussion, Dr. Albert N. Lemoine, Jr., 
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of Kansas City, guest lecturer of the meet- 
ing, suggested that this lesion was probably 
one of degeneration in the choriocapillaris 
since the retinal vessels and discs were free 
of sheathing and other inflammatory signs 
found with lues. 


RETINITIS PIGMENTOSA 


Dr. M. River presented the case of 
C, M. W., a 50-year-old white man, who was 
first seen at the University of Colorado 
Medical Center in September, 1948. He gave 
a history of night blindness since the age of 
15 years and of gradual visual loss over 
many years in each eye. A similar condition 
was known to have existed in his maternal 
grandfather and a brother, though no details 
were learned. 

Vision in 1948 was: R.E., 20/200; L.E., 
20/70, correctible to 20/50, Vision at this 
time was R.E., 20/200; L.E., 20/60-, 
correctible to 20/40—. 

Excepting reduced pupillary activity, the 
eyes were externally normal ; the media were 
clear. The fundi showed attenuation of 
retinal vessels, characteristic pigmentary 
changes of retinitis pigmentosa, and waxy 
discs. The fields showed clear central islands 
and temporal crescents, all of which have 
become smaller in the past year and four 
months. For the past month the patient has 
received subcutaneous injections of hista- 
mine acid phosphate every second day with 
no significant change. 

Discussion. Dr. Lemoine said that only 
late in the process are the retinal vessels 
actually involved and that early apparent 
changes have been found due to glial coating 
when seen microscopically. He cautioned 
against over optimism in treating these cases 
since natural fluctuations in severity occur. 
He feels that no evaluation should be made 
on progress in less than five years’ time. 

Dr. W. H. Crisp said that he doubted that 
any such case ever showed real improvement 
over a period of years. 

Dr. Donald O’Rourke said there was con- 
siderable division of opinion over the efficacy 
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of histamine therapy such as used in this 
case, 


NEUROFIBROMATOSIS OR ANGIOMA 


Dr. Ivan Hix, Jr., presented a third case 
from the medical center eye department, that 
of a 44-year-old man who gave a history of 
progressive ptosis and proptosis of the left 
upper lid. This condition was present at birth 
and lasted until about 20 years ago. No medi- 
cal help for this had ever been sought, The 
patient had been referred to the eye clinic 
from the varicose vein clinic where he had 
come for care. 

Physical examination showed a few cafe- 
au-lait spots on the skin of the back and 
some nodules were found on the elbows. The 
left temporal skull showed a defect which 
pulsated on pressure over the left eye and 
vice versa and when the jugular vein was 
compressed. No bruit was heard. X-ray 
studies showed a 4 by 4.5-mm. defect in the 
left temporal skull with the floor of the left 
orbit lower than the right and enlargement 
of the left superior orbital fissure. The 
roentgenologist’s impression was of a con- 
genital defect. 

Vision was: R.E., 20/25; L.E., finger 
counting at six inches. The patient stated 
he had never had good vision in the left eye. 
The right eye was normal. 

The left eye pulsated with pressure over 
the temporal skull defect; the pupil was 
normal, the fundus was seen with a minus- 
16 lens on the ophthalmoscope, the disc was 
pale with a wide temporal conus, The left 
upper lid was ptosed, thickened, and of a 
cordlike consistency. Hertel exophthalmom- 
eter readings: sitting, R.E., 17; L.E., 18; 
reclining, R.E., 17.5, L.E., 20. 

Angiography had been done but was un- 
successful and was soon to be repeated. 
Biopsy was yet to be done. 

Discussion. Dr. John Long recalled a case 
with a similar lid picture in which a biopsy 
from the lid confirmed the diagnosis of von 
Recklinghausen’s disease. He suggested that 
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a biopsy include the lid as well as the elbow 
nodes. 

It was felt that neurofibromatosis was the 
most likely diagnosis but that angioma and 
the results of the congenital defect of the 
skull should also be taken into consideration. 


DISCIFORM MACULAR DEGENERATION 


Lieut. Col. R. Cleveland, Fitzsimons Gen- 
eral Hospital, presented the case of a 23- 
year-old Negro university student who, on 
December 10, 1949, first noticed a visual de- 
fect to the right of the fixation point of the 
right eye. He had had poor vision in the left 
eye since childhood. He had never had any 
serious illness nor any injury or illness while 
in military service. 

Vision was: R.E., 20/20; L.E., 20/800. 
The eyes were externally normal, media 
clear. Each fundus showed a degenerative 
lesion of the choroid and retina from the 
disc to and about the macula—old on the 
left, new on the right—with gray edema. 

The right central field showed a ring 
scotoma about the fixation point with the 
blindspot outside and not involved, A thor- 
ough medical and neurologic survey gave no 
clues on etiology. 

Discussion. Dr. Lemoine suggested Kuhnt- 
Junius juvenile disciform macular degenera- 
tion as a probable diagnosis and stated that 
the prognosis for continued good central 
vision in the right eye was very poor, Dr. 
George Stine asked whether an allergy sur- 
vey had been made. Colonel Cleveland stated 
it had not. 


NEVUS NEAR MACULA 


Dr. G. HAUSMANN presented the case of 
a 28-year-old woman in whom in June, 1949, 
during the course of a routine refraction, 
there was noted a dark, flat, pigment ac- 
cumulation just below and nasal to the right 
macula. 

Vision was: R.E., 20/50, correctible to 
20/25 ; L.E., 20/50, never correctible accord- 
ing to the patient. There was no other ocular 
deviation from normal and visual fields were 
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normal. The lesion has shown no change. 

Discussion. Dr. Lemoine felt that, if this 
were a malignant lesion, it would surely 
have produced a field defect by now, It was 
the consensus that this was a nevus and that 
further observation was indicated. 


HYPERTENSIVE RETINOPATHY 


Dr. M. River presented a 47-year-old 
white man who showed marked hypertensive 
retinopathy with papilledema in each fundus. 
This patient was first known to have hyper- 
tension in 1938, when blood pressure was 
240/120 mm. Hg. In 1941, the fundi showed 
only narrowing of the retinal arteries. That 
year a sympathectomy was done following 
which blood pressure dropped to 170/100 
mm, Hg, where it remained for a long time. 
The pressure is now 290/170 mm. Hg. 

Discussion. Dr. Lemoine stated that sym- 
pathectomy appears to give better results in 
women than in men. He feels that the oph- 
thalmologist can render the surgeon import- 
ant help by differentiating the hypertensive 
from the arteriosclerotic factors in retinop- 
athies such as this, since better results are 
to be expected if the weight is on the side of 
hypertension. Failures may be due to regen- 
eration of the sympathetics, since return of 
tonus and normal skin characteristics is much 
more rapid in some cases than in others. 


GLAUCOMA MANAGEMENT 


Dr. Lemoine gave a paper entitled “The 
management of glaucoma and its complica- 
tions,” a résumé of the paper since published 
in the AMERICAN JOURNAL OF OPHTHAL- 
MOLOGY (33 :1353 (Sept.) 1950). This paper 
represents a tremendous amount of work in 
compiling a statistical analysis of a large 
number of cases of glaucoma with special 
reference to the results of treatment, medical 
and surgical. From it one can conclude what 
type of treatment is likely to be most effective 
for a given case of glaucoma and what com- 
plications are most likely for that case. 

Thomas M. Van Bergen, 
Recorder. 
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LOS ANGELES 
OPHTHALMOLOGICAL 
SOCIETY 


December 1, 1949 


Dr. Deane C. Hartman, Chairman 


THE NATURE OF UVEITIS 


Dr. Lioyp MILts presented a review of 
the ocular‘aspects of the interesting and con- 
fusing problem of the nature of uveitis. Ex- 
tensive research has failed to clarify the 
condition. Treatment depends upon diagnosis 
which has not progressed noticeably. 

In the standard classification of uveitis 
the largest and most controversial group in- 
volves metastatic inflammation. This in turn 
involves the totally unsolved problem of 
ocular selectivity to various types of anti- 
genic organisms or ocular tropism of or- 
ganisms involved in general bacteremias. 

The major problems in uvetitis are in the 
cases of nonpurulent, nonmetastatic, endog- 
enous types and the granulomatous uveitis 
cases. In the diagnosis and eventually the 
treatment of uveitis, we are in a process of 
flux. It may happen that in nongranuloma- 
tous uveitis, as in other inflammation, it is 
more appealing to search for a nonspecific 
cause rather than to search for foci. 

The following questions present them- 
selves: Is the precipitating agent circulating ? 
Is it some product of hypersensitivity to the 
precipitating agent circulating, or is the pre- 
cipitating agent itself nonspecific and pro- 
ducing the local reaction in the eye only by 
a remote and indirect influence? 

Dr. A. Ray Irvine, Jr., described the 
eyes with uveitis as seen in the pathology 
laboratory. In chronic uveitis one of four cell 
types is found predominating. Lymphocytes 
appear first. Plasma cells are associated with 
a more prolonged process denoting more 
severity and chronicity. At this stage there 
is no tissue destruction and the process is 
reversible. 

In granulomatous uveitis one attempts to 
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differentiate the type by the amount of ret- 
inal tissue involved, the layers of the choroid 
involved, as well as the perivascular infiltra- 
tion. 

Dr. Verne R. Mason considered uveitis 
from the standpoint of the internist whose 
thoughts have changed considerably from 
the early conception of focal infection as 
proposed by Dr. Rosonoff; however, many 
of us have seen excellent results following 
removal of foci of infection. There may be 
a transportation of an organism or antigen 
to the target organ. These are processes about 
which few facts have been conclusively de- 
termined. 

Dr. Donatp A. CHaRNocK described the 
genito-urinary system in relation to remote 
infection, Approximately 35 percent of all 
males have prostato-seminal vesiculitis which 
is the most common genital infection. In this 
infection the staphylococcus predominates, 
while in other genital infections the colon 
bacillus is the common invader. Symptoms 
in prostatitis, which is presumably a hema- 
togenous spread of infection, are more prone 
to occur when the infection is dammed up in 
the prostatic acini and the locules of the 
seminal vesicles. 

Dr. J. MAcKENzIE Brown discussed uve- 
itis from the standpoint of the otolaryngolo- 
gist. His experience has shown that tonsils 
are a common focus of infection. Small ab- 


scesses in the upper tonsillar pole do not. 


drain properly and bacteria or toxins are 
absorbed for hematogenous spread, Case re- 
ports followed to illustrate prompt recovery 
following removal of tonsils. 

Dr. CHartes M. Woopwarp discussed 
oral aspects of uveitis. He described the 
many sites of possible focal infection, in- 
cluding unerupted teeth, peridental infection, 
apical abscesses, and dental cysts. All are 
found to be foci of infection, and complete 
removal has resulted in the prompt clearing 
of many cases in his experience. 

Orwyn H. Ellis, 
Recorder. 
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BOWMAN MEMORIAL FUND 


In the December issue, an editorial de- 
scribed the ceremony in memory of Sir Wil- 
liam Bowman at St. James’, Piccadilly, as a 
prelude to the XVI International Congress. 
Funds to restore this lovely church, almost 
destroyed by enemy action in 1940-41, are 
needed. American ophthalmologists, with 
generous heart and hand, will want to con- 
tribute, out of regard for the memory of a 
great benefactor to our science. The Jour- 
NAL gladly assumes the responsibility of act- 


ing as collection agency for this purpose. 
Any sum should be sent to: American 
Journal of Ophthalmology, 664 North Michi- 
gan Avenue, Chicago 11, Illinois. It will be 
added to a fund and sent to the Venerable 
C. E. Lambert, Archdeacon of Hampstead, 
Rector of St. James’, Piccadilly, who will be 
asked to place a small plaque in his church 
signifying that American ophthalmologists 
contributed toward its restoration in memory 
of Sir William Bowman, The deadline for 
receiving contributions is July 1, 1951. 
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EDITORIALS 


VISUAL SCREENING OF 
SCHOOL CHILDREN 

“Vision is an important asset to educa- 
tion.” 

This understatement begins the first joint 
report of C. S. Turner, M.D., and J. A. 
Potter, O.D., of Peoria, Illinois (Illinois M. 
J., 97:151, 1950), on results of the Peoria 
Visual Screening Project that was initiated 
in the fall of 1948. Its primary purpose was 
to uncover the school children who had visual 
problems and to see what could be done 
about them. 

It started when the Illinois Society for 
the Prevention of Blindness, through its 
efficient secretary, Mrs. Dorothy Gray, suc- 
ceeded in forming a state joint committee of 
four members, consisting of two ophthal- 
mologists and two optometrists, and subse- 
quently approved by the Illinois State Medi- 
cal Society and the Illinois Optometric So- 
ciety. 

The function of this committee was to 
see to it that a satisfactory visual screening 
program of school children was harmoni- 
ously developed on a large and state-wide 
scale. This program has succeeded beyond 
expectations and has, in these few short 
months, demonstrated its value to parents, 
teachers, and children. 

The report of Turner and Potter reveals 
that, at the time of its publication, 12,667 
pupils were screened in the Peoria public 
and parochial schools. There were 2,226 or 
17.57 percent of the pupils below minimum 
standard, 53.07 percent of whom were boys. 
There was a gradual increase of visual prob- 
lems from 25.1 percent in the first grade to 
53.3 percent in the eighth grade, which is a 
significant increase. About 20 percent of the 
2,226 children received eye care, indicating 
a need to stimulate unresponsive parents 
and for adequate follow-up. 

In the meantime, 25 joint (ophthalmolo- 
gists and optometrists) advisory commit- 
tees, scattered throughout the state of IIli- 
nois, outside of Chicago, have been formed. 
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Each of these committees has agreed to serve 
the school system in its community, county, 
and sometimes a group of counties. They 
have functioned well and harmoniously for 
the good of their communities and have ade- 
quately demonstrated that these men of dif- 
ferent backgrounds, training, and outlooks 
are capable of working well together. It is 
gratifying to see that this is so, It would be 
possible for 36 committees to cover all of the 
state exclusive of Cook County (Chicago) 
provided eligible and ethical ophthalmolo- 
gists and optometrists are willing to accept 
the responsibility. 

The screening test used is the Massachu- 
setts Vision Test. It is simple to give, the 
personnel is easily trained, and the equip- 
ment inexpensive. About 13 percent of the 
children screened during the Peoria project 
were needlessly referred but, as pointed out 
by Scobee in a recent editorial in the Jour- 
NAL, this is not a wasted effort. The program 
is thriving throughout the State of Illinois 
and is gathering a wholesome harvest of im- 
proved vision in our children, understanding 
for the need of good sight in the community, 
good will and active participation by edu- 
cators, social workers, and parents, and good 
relations between those who ultimately serve 
the visual needs, the optometrists and oph- 
thalmologists. There appears to be little com- 
mercial exploitation. 

The ophthalmologists to whom these chil- 
dren are referrred are all certified by the 
American Board of Ophthalmology. The op- 
tometrists are certified by the Illinois Op- 
tometric Society as ethical and noncommer- 
cial. There are mavericks from both corrals, 
of course, who do not cooperate, but the 
affair is working, and that is what counts. 

A further significant item from the Peoria 
report discloses that over half of the group 
of children needing eye attention were rec- 
ommended for referral to ophthalmologists 
by optometrists, indicating more than a gen- 
erous gesture toward good relations on the 
part of the latter group. It also indicates that 


3 


310 


ethical optometrists are keenly aware of their 
responsibilities toward these children. 

The visual-screening program has been in 
effect for two years now. Only approximate 
figures can be given at this time but the fol- 
lowing statistics are interesting. 

Over 150,000 school children in the State 
of Illinois have, so far, been screened, about 
15 percent of whom are shown to need eye 
care. Up to November 24, 1950, 47,318 chil- 
dren have been screened in Chicago, about 12 
percent of whom needed eye care. A con- 
centrated study of 2,429 Chicago school chil- 
dren who were visually handicapped showed 
that 1,534 of them went to ophthalmologists, 
761 to optometrists, 56 to medical eye clinics, 
22 to optometric clinics, and only 44 to de- 
partment stores. 

The function of the Illinois Society for 
the Prevention of Blindness was to demon- 
strate that such a program was highly impor- 
tant for the welfare of our future citizens, 
easily carried out, relatively inexpensive, re- 
quiring few numbers of easily trained test- 
ers, and capable of drawing together ethical 
groups of professional people to do what 
was considered best for the handicapped 
child. The society has more than fulfilled its 
pilot mission. It is now time for the various 
boards of education to continue and to expand 
this most worthwhile venture. It is high time 
for other states to follow suit. 

Derrick Vail. 
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Tue Crisp-STiNeE TEST 
Editor, 


American Journal of Ophthalmology : 


Stine, in recent articles in this JourRNAL 
(32:1128 [Aug.] 1949 and 33:1587 [Oct.] 
1950), has well shown the remarkable pre- 
cision that can be attained by the use of the 
astigmatic dial. In examinations conducted 
for the American Board of Ophthalmology 
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I found that when four candidates examined 
the refraction of the same eye the final cor- 
rection obtained was different in every in- 
stance. Evidently their methods did not as- 
sure reproducible results. Only a few candi- 
dates realized the importance of the astig- 
matic dial and apparently most of them had 
little or no training in its use. 

Maddox used an angle of 50 degrees for 
locating the axis of lesser errors of astig- 
matism, and 25 degrees for high errors. The 
angle of 60 degrees, used in the Lebensohn 
astigmometer, is wide enough to be prac- 
tically useful in the Crisp-Stine test. Though 
the latter employs lines 45 degrees from the 
reference point, the 15-degree difference 
means an over-all reduction of 14 percent 
in effective power of both the applied and 
induced cross-cylinders but otherwise the 
same relations are maintained and the mathe- 
matical difference that results is slight. 

Thus, at the wings of the arrow, the 
effective power of the 0.125D. applied cross- 
cylinder is plus and minus 0.107D., respec- 
tively. For 1.00D. astigmatism, with five- 
degree error in axis, the induced cross-cyl- 
inder effect at the arrow wings is 0.074D. 
Shifting the applied cross-cylinder from the 
neutralizing to the aggravating position 
changes the residual values from 0.033D. to 
0.181D. The difference is 0.15D. as opposed 
to 0.17D. in the original Crisp-Stine test. 

The unmodified Crisp-Stine test can be 
used with the Lebensohn astigmometer by 
placing a small triangle of black Scotch tape 
at the midpoint of the arc subtending a clear 
quadrant. With the marker placed at the axis 
under consideration, the comparisons are 
then made between the arrow line and the 
plain line. The next edition of the Lebensohn 
chart will present this additional marker. 

A series of cases with various degrees of 
astigmatism tested by both methods showed a 
more definite response to one test over the 
other in even number, Evidently psychologic 
as well as mathematical factors determine 
the patient’s reaction. When doubt exists, it 
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is advantageous to use both tests as one test 
then checks the other. 
(Signed) James E. Lebensohn, 
Chicago, Illinois. 


EXTRAOCULAR MUSCLES 
Editor, 
American Journal of Ophthalmology : 

In his letter in the AMERICAN JOURNAL OF 
OpuTHALMoLocy (33:1305 [Aug.] 1950), 
Dr. Robert S. Hewitt calls attention to some 
“erroneous deductions” made by Dr. Am- 
brose in his article on the extraocular mus- 
cles (Am. J. Ophth., 33:793 [May] 1950). 
Most of Dr. Hewitt’s remarks are clear and 
to the point. One cannot agree with Dr. Am- 
brose when he says, to take one example, 
“that by no stretch of the imagination can 
one say that the right superior rectus takes 
the eye ‘up’ and ‘in’ as is described and pic- 
tured in various textbooks.” 

The “in” movement of the superior rectus 
is a secondary action associated with the 
“up” movement when the movement starts 
with the eye in the primary position. Here 
the visual axis is some 25 degrees nasal to 
the muscle plane of the superior rectus, as 
a result of which some secondary actions 
(duction and torsion) accompany the prin- 
cipal “up” action. But the field of greatest 
“up” action of the superior rectus is when 
the eye is turned out, that is, when the visual 
axis approaches more the direction of the 
muscle plane. Here the principal “up” action 
becomes more and more marked and the sec- 
ondary actions become less and less marked. 

There is thus no contradiction in the state- 
ments that there is a secondary “in” action 
to the superior rectus, when the movement 
starts from a direction nasal to its muscle 
plane, and that its greatest “up” action is 
when the movement starts when the eye is 
turned outward, in the direction of its mus- 
cle plane. 

But Dr. Hewitt’s observations on “a some- 
what paradoxial condition” are also open to 
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question. He says (page 1305, bottom) 
“when a movement is made from primary 
to an up and out position . . . the superior 
rectus must, of course, go into action to 
bring about this elevation. By acting the 
superior rectus creates a greater adducting 
pull than would this muscle when the eye 
was in the primary position. Or to express it 
differently while the superior rectus is exert- 
ing a greater adducting pull the globe is 
being abducted and elevated.” 

The catch here is that when the globe is 
being abducted and elevated the secondary 
adducting effect of the superior rectus be- 
comes less and less marked and disappears 
entirely when the eye is abducted to 25 de- 
grees from the primary position. The abduc- 
tion is accomplished by the associated ex- 
ternus which, according to good authority, 
even comes into action to balance the adduct- 
ing effect of the superior rectus when the 
eyes look straight up from the primary posi- 
tion. 

A good deal of the confusion on ocular 
muscle action is due to the use ofcomplicated 
and sometimes confusing diagrams. The 
whole subject becomes remarkably lucid and 
definite when the muscle action under all 
conditions is visualized and read off the 
double benzene ring muscle schema. 

(Signed) Joseph I. Pascal, 
New York. 


BOOK REVIEWS 


SURGERY OF THE Eye: Injuries. By Alston 
Callahan. Springfield, Illinois, Charles C 
Thomas, 1950. 217 pages, illustrated. 
Price: $11.50. 

This book is not, and the author did not 
intend it to be, an encyclopedic account of 
the methods of handling injuries of the eye 
and adnexa. It is a compendium of the au- 
thor’s experience in this field during his war- 
time service and the five years since. As he 
states in his foreword, he found many meth- 
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ods described in larger works unsatisfac- 
tory. In his book he has confined himself to 
a description of those methods which were 
best in his hands. 

It might be thought that such limitat‘ons 
would make his book valuable. But 
this is not the case. Even if somewhat per- 
sonal in point of view, it is an important 
contribution to our knowledge. The descrip- 
tions of his operative procedures—a form of 
exposition that always has seemed most dif- 
ficult to me—are for the most part orderly 
and concise. With few exceptions it is easy 
to understand just what was his surgical 
procedure in each case. Some improvement 
could be made in the description of Wheeler's 
halving operation for lid repair; and more 
details of corneal tattooing would be useful. 
His description of the anatomy of the levator 
palpebrae is not quite clear. 

The author has illustrated his book pro- 
fusely. Some of the illustrations are photo- 
graphs and some are drawings. Many are 
in color. They are all wonderfully done and 
suited to the text. They at once give au- 
thority to and epitomize the written matter. 
For their part, the publisher and printer 
have done their work magnificently. The 
format, printing, and reproduction are above 
reproach. 

But, like any other, this book is not en- 
tirely above criticism. Here and there in the 
text the author falls away from his concise 
and accurate style. Every so often a sentence 


less 


appears which is in the purest “telegraphese.” 
This is most annoying to the reader. As the 
author’s meaning is not clear, one is pulled 
up short at intervals. More accurate editing 
would have eliminated these errors. 

The reader would be helped, and the text 
would be given authority by the use of num- 
bers wherever references to the work of 
other authors are made. 

The author gives an excellent description 
of local anesthesia about the orbit; but it is 
included in the chapter entitled “Wiring of 
the canthus.” It deserves a chapter to itself 
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and should be placed toward the front of 
the book, 

Despite these criticisms, which are of 
minor importance, this is a most useful book 
and will be read with interest and profit by 
all ophthalmologists. 

John V. V. Nicholls. 


Sir WILLIAM OSLER: APHORISMS FROM HIS 
BEDSIDE TEACHINGS AND WRITINGS. Col- 
lected by Robert Bean, M.D., edited by 
William Bennett Bean, M.D. New York, 
Henry Schuman, Inc., 1950. Clothbound, 
159 pages. Price : $2.50. 

Every physician should read this delight- 
ful little book. It consists of 357 Osler 
aphorisms collected by the editor’s father on 
rounds with Osler during student and early 
graduate days. The collection, found among 
the editor’s father’s books after his death, 
consisted of “notes on odd bits of paper, en- 
velopes, hospital history sheets, et cetera.” 
These aphorisms have been grouped under 
the headings of: the medical student, the 
ethos, the patient, the great republic of medi- 
cine, epitomes, and epitaph. 

Under the heading of “the medical stu- 
dent” his “Don’t touch the patient—state 
first what you see; cultivate your powers 
of observation,” is good advice to the bud- 
ding ophthalmologist who in these days 
rushes the patient to the slitlamp before 
looking at him. 

An example of the truism is contained in 
“Should your assistant make an important 
observation, let him publish it. Through 
your students and your d'sciples will come 
your greatest honor.” 

Again, “Who serve the gods die young— 
Venus, Bacchus, and Vulcan send in no bills 
in the seventh decade.”” Would that many of 
the fair sex who parade around in tight fit- 
ting slacks had read, “It is the prime duty of 
a woman of this terrestrial world to look 
well.” 

Advice all physicians could well follow is 
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contained in “A physician who treats him- 
self has a fool for a patient.” 

Among the many epigrams his “The chief 
function of the consultant is to make the 
rectal examination that you have omitted” 
could easily be paraphrased to read, “The 
chief function of the ophthalmic consultant 
is to test the corneal sensitivity that you 
omitted.” A truism of interest to the oph- 
thalmologist is “In hemianopia persons com- 
plain of blindness in one eye.” 

Under the heading “Epitaph,” “I taught 
medical students in the wards” seems most 
fitting. 

All in all, the book is highly recommended 
as delightful entertainment while sitting be- 
fore the fire on a winter’s evening. 

Frederick C. Cordes. 


RESEARCHES IN Vision. By 
Kenneth N. Ogle, Ph.D. With a foreword 
by Walter B, Lancaster, M.D. Philadel- 
phia and London, W. B. Saunders Co., 


1950. Clothbound, 345 pages, 24 tables, 

182 figures, 259 references. Price: $7.50. 

No book of this caliber has appeared on 
the effect of lenses on eye movements and 
space perception since Helmholtz’s Physio- 
logical Optics in 1909. The quality and sig- 
nificance of the Dartmouth Eye Institute re- 
searches over the past 20 years is so great 
that it attracted a world authority on ocular 
muscles and motility, Alfred Bielschowsky, 
in November, 1934. He came for a brief 
visit, and remained, enchanted, until his 
death in January, 1940. 

In the preface, credit for the ingenious 
and basic plan of the researches is freely 
given to A. Ames, Jr. Credit is given en 
masse to the large staff of ophthalmologists, 
optometrists, opticians, physicists, psycholo- 
gists, machine-designers, and others who 
contributed so greatly to the project. Most of 
the mathematical validation and practical 
experiments was done by Kenneth N. Ogle, 
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the author, now of the Mayo Foundation and 
Clinic, Rochester, Minnesota. 

There is ample documentation in the 259 
references cited, but proper names are 
omitted from the text as much as possible 
for purposes of clarity. The researches are 
presented in fresh and logical order. It is 
difficult to find anything copied from the 140 
published papers of the Dartmouth Eye 
Institute staff. Much new material is 
offered, including that on fixation disparity 
and the stability of retinal correspondence. 

Some of Dr. Ogle’s writing and teaching 
has been on difficult mathematical aspects of 
lenses and binocular vision, and it has been 
commented that he frequently introduces a 
particularly obscure phrase with the words, 
“It is clear. . . .” There is at least one 
instance of this, here. However, in this book, 
he successfully combines a readable style 
with the very highest standards of scientific 
writing. Only Chapter 14 and the two ap- 
pendices are written for the Ph.D.s and are 
likely to trouble the serious ophthalmologist. 

Mathematics beyond elementary algebra, 
geometry, and the reading of graphic data 
are not required for practical comprehension 
of this book. 

For progress in understanding patients 
with motility problems and asthenopia, our 
greatest opportunity today lies in that part of 
physiologic optics founded by Dr. Ogle’s 
book. The edifice is clearly predicted, but re- 
mains for the future. This book belongs in 
any complete library and in any advanced 
curriculum of ocular motility and refraction. 
Buy it for your son; by the time he grows 
up, this book will still be gaining popularity 
and respect. Its contents will not be criticized 
—only further applied and interpreted. 

The thesis of this book is supported by ex- 
periment after experiment. Every chapter 
adds to the mass of evidence that the func- 
tional organization of corresponding points 
in the two eyes is precise and within limits 
unchangeable throughout life. Only lenses or 
prisms before the eyes can alter the innate 
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direction value of individual retinal percep- 
tive elements, and have a, predictable effect 
on fusion and space perception. 

Although aniseikonia is not the subject or 
purpose of Dr. Ogle’s book, it is one of the 
applications of the researches described. 
Aniseikonia is defined, and its physiology 
and geometry described. Many case studies 
are cited for their theoretic, not clinical, 
value. The effect of aniseikonia on space per- 
ception is fully covered. He does imply that 
the conflict of impaired space perception 
with reality makes the eyes undergo ambigu- 
ous movements to fix and fuse, which may 
produce asthenopia. 

His discussion of the horopter, Panum’s 
fusional areas, fusional movements from 
peripheral retinal stimulation, foveal slip, 
cyclofusional magnification, 
prismatic distortion, definition of depth clues 
stereopsis, visual and stereoscopic 
acuity, anomalous correspondence, ocular 
movements, anisometropia, and vision in 
clear and 


movements, 


convergence 1s 


asymmetric 


authentic. 

There is no conflict in terminology with 
ophthalmic usage because Dr. Ogle was di- 
rectly associated with Walter B. Lancaster at 
the Dartmouth Eye Institute between 
November, 1940, and November, 1942, and 
has been influenced by him indirectly since 
1927. 

Dr. Ogle’s book, Binocular Vision, is an 
outstanding contribution to binocular physi- 
ology and space perception. 

Paul W. Miles. 


ENcyCLoPeDIA OF THE Eye. Diagnosis and 
Treatment. By Conrad Berens and 


Edward Siegel. New York, J. B. Lippin- 

cott Company, 1950. 235 pages, 76 illustra- 

tions with 42 in color, index. Price : $5.00. 

This small volume is in no sense the ex- 
haustive and extensive compilation of facts 
usually envisioned by the term “encyclo- 
pedia” and so well exemplified by the monu- 
mental American Encyclopedia and Dic- 
tionary of Ophthalmology published in 18 
volumes from 1913-21 under the editorial di- 
rection of the late Casey Wood. It is in 
reality little more than an amplified glossary 
of ophthalmic terms arranged alphabetically 
with sufficient explanatory material to give a 
superficial understanding of the terms listed. 
Definitions and explanations are given with 
clarity and simplicity readily understandable 
to anyone with a medical or scientific view- 
point. 

It should be an extremely valuable handy 
desk reference book for the general practi- 
tioner, social service worker, office, clinic, or 
hospital nurse, optometrist, or layman en- 
gaged in the insurance, industrial, or legal 
aspects of ophthalmology who seeks in- 
formation on the terms used by an oph- 
thalmologist and who can here find meaning 
and understanding. It is extremely question- 
able that the work is sufficiently detailed to 
be of significant value to the ophthalmologist. 

The book is modestly illustrated, for the 
most part with drawings rather than photo- 
graphs. Many of these are quite diagram- 
matic but they probably serve to illustrate the 
points being emphasized in a satisfactory 
manner. Cross-indexing is well done and 
adds to the utilitarian value of the volume. 

William A. Mann. 
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ABSTRACT DEPARTMENT 


Epitep sy Dr. F. Hersert HAESSLER 


Abstracts are classified under the divisions listed below. It must be remembered that any given paper 
may belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all of 
the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


— 


. Anatomy, embryology, and comparative oph- 
thalmology 

. General pathology, bacteriology, immunology 

Vegetative physiology, biochemistry, pharma- 

cology, toxicology 

Physiologic optics, refraction, color vision 

Diagnosis and therapy 

. Ocular motility 

. Conjunctiva, cornea, sclera 

. Uvea, sympathetic disease, aqueous 

Glaucoma and ocular tension 
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1 
ANATOMY, EMBRYOLOGY, AND COM- 
PARATIVE OPHTHALMOLOGY 

Ochoterena, I. The eye of Mazacoatl 
(Constrictor imperator, family of the 
boas). An. Soc. mex. de oftal. 23 :218-222, 
Oct.-Dec., 1949. 

This large python is found in the 
swamps of the Amazon. It is sometimes 
more than thirty feet long. It has certain 
structural vestiges of the scapular and 
pelvic girdles of a primordial reptilian 
ancestor. (1 figure) W. H. Crisp. 


Ozzello, Luciano. The developmental 
influence of the retinal anlage in the dif- 
ferentiation of the crystalline lens. Ras- 
segna ital. d’ottal. 19:224-231, May-June, 
1950. 

The author concludes, and reaffirms 
the observation of others, that the crys- 
talline lens of whatever species of ani- 
mals is able to develop only under the in- 
fluence of the inductive response which 
emanates from the optic vesicle. In these 
phenomena of the retinal anlage we can 
observe the harmonious uniformly co- 
ordinate development of the embryo be- 
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10. Crystalline lens 

11. Retina and vitreous 

12. Optic nerve and chiasm 

13. Neuro-ophthalmology 

14. Eyeball, orbit, sinuses 

15. Eyelids, lacrimal apparatus 

16. Tumors 

17. Injuries 

18. Systemic disease and parasites 
19. Congenital deformities, heredity 
20. Hygiene, sociology, education, and history 


cause of the reciprocal relations which 
exist among the individual parts of the 


embryo. Eugene M. Blake. 
2 
GENERAL PATHOLOGY, BACTERIOLOGY, 
IMMUNOLOGY 


Bick, M. W., and Wood, R. M. Heparin 
and ocular hypersensitivity. J. Immunol- 
ogy 64:357-364, May, 1950. 

Anterior uveitis was produced in al- 
bino rabbits by intravenous and anterior 
chamber injections of horse serum. Two 
groups, one a preheparinized and the 
other a control group, were studied. The 
reaction in the nonheparinized animals 
always seemed greater and the relative 
difference became greater with time. Ob- 
servations were continued for 48 hours. 
There was therefore a greater ocular re- 
action in the control group. The authors 
feel that the anaphylactic effects on 
guinea pigs and the results of these ex- 
periments indicate that the action of hep- 
arin is not just a simple change in the 
coagulating mechanism in the circula- 
tion, They suggest that the inhibitory 
effect on hypersensitivity of an eye may 
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be due to complement inhibiting property 


possessed by this drug. 
Francis M. Crage. 


Braley, A. E., and Alexander, R. C. 
Experimental and clinical use of aureo- 
mycin in herpes simplex. Tr. Am. Ophth. 
Soc. 47 :335-348, 1949. 

Aureomycin was used experimentally 
against the virus of herpes simplex and 
in vitro neutralized or destroyed the 
strain of herpes virus used. It seemed to 
be most effective in treating rabbits in- 
oculated with herpes virus if the treat- 
ment was begun within 24 hours. Even 
after 48 hours the keratitis was cured in 
two out of five rabbits. 

David Harrington. 


Lorenz, E., and Dunn, T. B. Ocular 
lesions induced by acute exposure of the 
whole body of newborn mice to roentgen 
radiation. Arch. Ophth. 43 :742-749, April, 
1950. 

Fifty-six mice were given a single dose 
of 400 r to the whole body at birth, Thirty- 
nine animals survived one year. All had 
opacity of the lens, partial opacity and 
vascularization of the cornea and atrophy 
of the retina in one or both eyes. The dif- 
ference in radiosensitivity of the eye of 
young and that of old animals is dis- 
cussed. John C. Long. 


DeVoe, A. G. Ocular fat embolism. A 
clinical and pathologic report. Tr. Am. 
Ophth. Soc. 47 :254-262, 1949. 

A review of the literature reveals that 
fat embolism is not so rare as previously 
considered. A new case is reported with 
fundus sketches and postmortem exami- 
nation. David Harrington. 


3 


VEGETATIVE PHYSIOLOGY, BIO- 
CHEMISTRY, PHARMACOLOGY, 
TOXICOLOGY 


Aznarez. A Spanish antibiotic in the 
treatment of ocular tuberculosis. Arch. 
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Soc. oftal. hispano-am. 10:357-370, April, 
1950. 

The author is unrestrained in his en- 
thusiasm for a Spanish product, named 
Blatsus, and reports six cases of ocular 
tuberculosis treated with good effect with 
this agent, namely keratitis, scleritis and 
recurrent vitreous hemorrhage. This anti- 
biotic consists of a ferment, an antifer- 
ment, and a coferment. The antiferment, 
which is the true antibiotic for the tu- 
bercle bacillus, is the product of a mold; 
it forms an antigen specific for the tuber- 
cle bacillus toxin, neutralizes it, and per- 
mits the regeneration of the reticuloen- 
dothelial tissues, and normalization of the 
blood picture. The antiferment is a prod- 
uct of geranium, which neutralizes the 
toxic effect of the ferment, without limit- 
ing its curative value. The coferment is 
a product of other molds, which acts on 
the symbiotic flora of the tubercle bacil- 
lus. Ray K. Daily. 


Von Bahr, Gunnar. Measurements of 
the effect of solutions of different osmotic 


pressure on the thickness of the living © 


cornea. Tr. Ophth. Soc. U. Kingdom 68: 
515-524, 1948. 

The author devised a special apparatus 
for measuring the thickness of the cornea. 
His measurements suggest that the cor- 
neal stroma attracts fluids from the limbal 
region, but water is abstracted from the 
stroma by osmotic forces to the aqueous 
and the precorneal liquid. 

Beulah Cushman. 


De Berardinis, E., and Bonavolonta, G. 
Passage and concentration of para-amino- 
salicylic acid into the aqueous humor. 
Boll. d’ocul. 29:277-288, May, 1950. 

Intramuscular injections of sodium 
para-amino-salicylate, 0.70 gram per kg., 
were given to rabbits and the passage into 
the primary and secondary aqueous humor 
was studied and compared with the blood 
level. The data are displayed in two 
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graphs and one table. Rapid entrance 
into the aqueous humor was observed; 
the peak of the concentration occurred 
about one hour after administration. 
Traces of the drug were found as late as 
10 hours after injection. The secondary 
aqueous humor contained even more of 
the drug, 74 mgm. percent, as compared 
to 54 mgm. percent in the primary aque- 
ous humor. 

In another series, 100 mgm. of the 
drug was injected subconjunctivally and 
15 minutes later as much as 84 mgm. per- 
cent was found in the aqueous. Six hours 
after the administration traces were still 
demonstrable, The authors suggest thera- 
peutic use of subconjunctival PAS injec- 
tions in ocular tuberculosis. 

K. W. Ascher. 


De Berardinis, E., and De Vincentiis, 
M. Lipoid metabolism of the cornea. Ras- 
segna ital. d’ottal. 19:164-195, May-June, 
1950. 

The knowledge of the biochemistry of 
corneal metabolism is extensively review- 
ed. Most of the studies relate to the bio- 
chemistry of the sugars and amino acids. 
The authors feel that the study of the fatty 
acids is very important. Experimental 
studies were made on rats to determine 
the intracellular metabolic relations be- 
tween stroma and epithelium and the ex- 
change of hydrate of carbon of the cor- 
neal tissues, which according to the Bal- 
timore school, represents the principal 
source of nutrition of this structure. The 
results of these studies demonstrated the 
capacity of the cornea to break down 
such substrates by action of the esters. 
(86 references) Eugene M. Blake. 


Bonavolonta, G., and De Berardinis, 
E. Combined action of paraaminosalicylic 
acid and streptomycin on experimental 
ocular tuberculosis. Boll. d’ocul. 29 :299- 
316, May, 1950. 


The authors infected rabbit eyes with 
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human tubercle bacilli and treated the 
animals with PAS alone and combined 
with streptomycin. PAS was administered 
intramuscularly and subconjunctivally. 
Clinical and pathologic findings are re- 
ported. Preventive administration of PAS 
alleviated the experimental disease ; thera- 
peutic administration of PAS mitigated 
the clinical course. Best results were ob- 
tained when a combination of subcon- 
junctival and intramuscular administra- 
tion was used. The most effective action, 
however, was obtained by adding strepto- 
mycin. Twelve photographs of rabbit 
eyes, before and after treatment, and of 
controls are given. (26 figures) 

K. W. Ascher. 


Brognoli, C. Investigations concerning 
the penetration of paraaminosalycilic acid 
into the eye. Boll. d’ocul. 29 :265-276, May, 
1950. 

In the University Eye Clinic of Pavia, 
rabbits were given PAS orally, intra- 
muscularly or intravenously. Evaluation 
of the blood level and aqueous humor 
level revealed that the concentration 
was rather high for several hours after 
administration. Subconjunctival injec- 
tion and iontophoresis produced thera- 
peutically effective PAS levels which, 
however, were much lower than those 
obtained by the oral, intramuscular or 
intravenous administration. The concen- 
tration of the drug in urine, saliva and 
in tears was compared. There were not 
great differences between the action of 
the acid and the sodium salt of PAS. 
The oral dosage in human beings was 
20 0.50 gram-tablets for 25 days. If the 
acid is used, sodium bicarbonate should 
be added. K. W. Ascher. 


Corrado, M. Vitamin PP in the aque- 
ous and lens. Giorn. ital. oftal., 3:248-263, 
July-Aug., 1950. 

The author determined the transmethi- 
lating process of N,-methylnicotinamide 
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in the lens of the ox, which is considered 
to be the most important and the last 
metabolic nicotinamide substance of the 
organism. He followed a technique by 
which he was able to separate N,-methyl- 
nicotinamide pyridinenucleotides. 
He obtained their decomposition by an 
enzyme extracted from mouse liver and 
demonstrated the presence of the ferment 
even in the lens of the ox. The biologic 
significance of the enzyme in the metab- 
olism of the lens is discussed. 
Vito La Rocca. 


Davson, H., and Huber, A. Effects of 
nitrogen mustard on the intraocular pres- 
sure. Brit. M. J. 1:939-940, April 22, 1950. 

Nitrogen mustard used in the treat- 
ment of Hodgkin's disease, forms S- 
hydrochloride when dissolved in water. 
This substance was used in a rabbit ex- 
periment after taking the intrachamber, 
intraocular pressure. Three drops of 
nitrogen mustard in the conjunctival sac 
produced an aqueous flare, a marked mio- 
sis, and an increase of intraocular pres- 
sure from 16 to 55 mm. Hg within 25 
minutes. The process simulated an attack 
of acute inflammatory glaucoma. Since 
the human eye is five times more sensi- 
tive to this substance and there is no 
known antidote, thorough and immediate 
irrigation with water or saline is strongly 
advised when the chemical accidentally 
enters the eye. Francis M. Crage. 


Diener, F. A clinical observation on the 
aqueous flow. Klin. Monatsbl. f. Augenh. 
116 :511-514, 1950. 


A discission of the secondary mem- 
brane after cataract extraction was made 
in a 65-year-old woman. The discission 
was followed by iritis and increased ocular 
tension, so that transfixion of the iris, and, 
10 days later, an iridectomy had to be 
performed. The eye is now quiet. To the 
nasal side of the transfixion opening a 
delicate membrane is adherent which 
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moves rhythmically into and out cf the 
anterior chamber. One gains the impres- 
sion that a flow of fluid is carrying it and 
that it moves into the anterior chamber 
with cardiac systole. This movement of 
the membrane seems to confirm the valid- 
ity of Leber’s theory that fluid flows from 
the posterior to the anterior chamber. 

R. Grunfeld. 


De Ferrari, G. Experimental investiga- 
tions concerning the entrance of para- 
aminosalycilic acid into the aqueous 
humor of man and experimental animals. 
Boll. d’ocul. 29 :289-298, May, 1950. 

Rabbits that weighed 2 kg. were given 
intravenous injections of 2 gram of the 
sodium salt of PAS in one series and 
0.25 grams in another. Specimens were 
taken from the contralateral ear vein and 
from the anterior chamber at intervals 
of 30 minutes to 12 hours. For quantita- 
tive estimation, Ragaz’ method was used 
which is described in detail. Thirty min- 
utes after the injection, a high concentra- 
tion of PAS was found in the blood when 
2 grams were administered, about 11 mgm. 
per hundred cc.; the aqueous humor at 
the same time contained about 4 mgm. 
per hundred cc. During the second and 
third hour after the administration, the 
values dropped rapidly and after 12 hours 
the drug was not demonstrable either in 
the blood or in the aqueous humor. 
Markedly smaller values were found after 
administration of 0.25 gram of the drug. 
In three patients with cataract, one with 
keratitis and one with iridocylitis, the 
sodium salt of PAS was administered 
orally (17.5 gram during 24 hours) or in- 
travenously (2 or 4 grams of the drug). 
Only in the eye with iridocylitis, could 
a definite value of the drug be demon- 
strated (0.50 mgm. per hundred cc.). One 
of the patients with cataract who received 
4 gram intravenously, showed traces of 
the drug in his aqueous humor; the re- 
maining eyes gave negative results while 
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the blood level was between 1.5 and 0.60 
mgm. per hundred cc. After iontophoretic 
application of a 10-percent solution to the 
rabbit eye (5 mA for 20 minutes) the 
drug was demonstrable in the aqueous 
humor for 4 hours. K. W. Ascher. 


Leopold, I. H., Nichols, A.C., and 
Vogel, A. W. Penetration of chloram- 
phenicol U.S.P. (chloromycetin) into the 
eye. Arch. Ophth. 44:22-36, July, 1950. 

The number of antibiotic agents is con- 
stantly increasing. One must now decide 
which antibiotic will be the most effec- 
tive, the least toxic, the easiest to admin- 
ister and the cheapest. A single intra- 
venous injection in rabbits of chloram- 
phenicol (chloromycetin) solution in a 
concentration of 50 mg. per kilogram of 
body weight produced definite concentra- 
tions of the drug in the aqueous and 
vitreous humors and other eye tissues. 
Local administration in the form of drops 
of a solution of chloramphenicol contain- 
ing 2.5 mg. per cc. of water or 50 mg. per 
cc. of propylene glycol produced definite 
levels of the drug in the aqueous humor 
of a normal eye. Instillation of ointments 
produced definite concentrations in the 
normal eye, higher in the presence of an 
abraded cornea. No inhibitory influence 
on regeneration of corneal epithelium 
was noted. An aqueous solution of chlor- 
amphenicol can be safely injected into the 
aqueous and the vitreous humor of the 
normal eye in concentrations of 2.5 mg. 
per cc. when 0.1 cc. of this solution is 
administered. In a concentration of 2.5 
mg. per cc. the aqueous solution of chlo- 
ramphenical was stable at room tempera- 
ture for one month. R. W. Danielson. 


Missiroli, G. Action of streptomycin 
and paraaminosalicylic acid in ocular tu- 
berculosis. I. Experimental part. Boll. 
d’ocul. 29:317-326, May, 1950. 

Both drugs exerted a beneficial influ- 
ence on the course of experimental ocular 
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tuberculosis in the rabbit. Under similar 
conditions, the action of streptomycin 
was much more impressive than that of 
PAS. (9 photomicrographs) 

K. W. Ascher. 


Missiroli, G. Action of streptomycin 
and paraaminosalicylic acid in ocular tu- 
berculosis. II. Clinical part. Boll. d’ocul. 
29 :327-357, May, 1950. 

At the University Eye Clinic of Rome 
»oth drugs were used on patients suffer- 
ing from different types of ocular tuber- 
culosis. Streptomycin was administered 
parenterally in doses of 1 to 1.5 grams 
daily for 20 to 80 days. PAS was given 
orally, 15 grams daily in 29-day cycles, 
followed by 8 days without medication 
and one or more repetitions of the 29-day 
cycle. The results in 52 cases of anterior 
and posterior uveitis, chorioretinitis, peri- 
phlebitis retinalis, and ulcerous conjunc- 
tivitis were generally favorable. Uveitis 
showed less constant improvement. PAS, 
used on 23 patients with similar condi- 
tions, including one with interstitial kera- 
titis, gave good results but less constantly 
than streptomycin. Abstracts of the case 
histories and therapeutic results are dis- 
played in tabular form. K. W. Ascher. 


Morone, Giulio. Behavior of the crys- 
talline lens in rats subjected to a low pro- 
tein and high fat diet. Rassegna ital. 
d’ottal. 19:209-223, May-June, 1950. 

Numerous experiments were made 
with various diets to determine what ef- 
fect was produced in the lenses of rats. A 
relatively small effect was observed in 
general. Among the changes were inten- 
sification of the suture lines, subcapsular 
spots and clouding of the nucleus follow- 
ing diets low in proteins and high in lipid- 
forming compounds. 

Eugene M. Blake. 


Morpurgo, F., and Ferrata, L. Experi- 
mental research in keratoplasty. Giorn. 
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ital. oftal. 3:273-277, July-Aug., 1950. 
By means of the Warburg technique, 
the corneal respiration was measured in 
rabbits during the first month after par- 
tial penetrating keratoplasty had been 
done. When the graft remained trans- 
parent the oxygen intake did not differ 
from that of the normal cornea. When 
the graft became opaque, the oxygen in- 
take was markedly increased. The au- 
thors correlated these findings with those 
of their histologic studies already pub- 
lished. Vito La Rocca. 


Moss, L. C. The corneal nerves and their 
regeneration after surgery. Tr. Am. 
Ophth. Soc. 47 :621-649, 1949. 

Eyes in which full thickness corneal 
transplants had been performed were 
studied for degree and rapidity of sensi- 
tive reinnervation and it was found that 
functional sensitive reinnervation does 
occur on the surface of corrieal trans- 
plants without relation to the age of the 
graft, clarity of graft, age of patient, con- 
dition for which the cornea was grafted, 
or shape of graft. Certain clear grafts 
present no evidence of sensitive reinner- 
vation which is apparently not necessary 
for continued transparency. 

David Harrington. 


Passow, A. The influence of the sym- 
pathetic upon growth and pigment forma- 
tion. Klin. Monatsbl. f. Augenh. 116 :561- 
577, 1950. 

The author reviews his earlier state- 
ment that Horner’s syndrome and hetero- 
chromia iridis are part of the symptom 
complex, status dysraphicus. Anomalies 
characterizing status dysraphicus are fun- 
nel chest, scoliosis, difference in size and 
pigmentation of the breasts, acrocyano- 
sis, facial asymmetry, webbed fingers, 
high-arched palate, and other signs of de- 
generation. Originally Bremer stated that 
syringomyelia, which is due to faulty 
closure or dysraphia of the central canal 
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of the spinal cord in the cervical and 
thoracic regions, shows these develop- 
mental anomalies. 

In unilateral Horner’s syndrome the 
pigment anomalies and somatic changes 
are on the same side as the Horner’s syn- 
drome, and all are due to lesion of the 
homolateral sympathetic ganglion chain, 
Experimental destruction of the cervical 
sympathetic ganglion produced Horner’s 
syndrome but heterochromia was pro- 
duced only in very young animals. 

With high-frequency alternating cur- 
rent the author electrocoagulated the 
sympathetic chain in 22 rabbits. The rab- 
bits were only 2 to 3 weeks old. Only 
four rabbits survived the operation. The 
animals became retarded in development, 
remained much smaller than the control 
animals and their fur became depig- 
mented. This experiment demonstrates 
that the sympathetic system has an im- 
portant influence on growth and pigment 
formation. (5 figures) R. Grunfeld. 


Di Prima, Jore. The action of vitamin 
“PP” upon corneal lesions. Rassegna ital. 
d’ottal. 19:260-284, July-Aug., 1950. 

Di Prima conducted experiments upon 
rabbits’ eyes with corneal lesions of vari- 
ous types and reports that nicotinic acid 
administered hypodermically, intramus- 
cularly or subconjunctivally brought 
about a more rapid healing than when 
only the ordinary measures of treatment 
were used. He believes that nicotinic acid 
is effective not as a vasodilator, but that 
it induces permeability of the cells by 
means of an oleoenzyme which partici- 
pates intimately in the intracellular re- 
duction of oxygen. By such means, the 
healing of corneal lesions is favored, 
probably through stimulation of the nu- 
trition of the tissues. The withdrawal in 
the cellular circuit of hydrogen permits 
a greater utilization of oxygen and bio- 
logically activates the process of repair. 

Eugene M. Blake. 
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Rios Sasiain, M., and Toledano Ji- 
menez, A. Corneal permeability. Arch. 
Soc. oftal. hispano-am. 10:380-392, April, 
1950. 

The qualitative and quantitative cor- 
neal permeability to adrenalin chloride, 
cocaine chloride, pilocarpine nitrate and 
atropine sulphate was determined in rab- 
bits. A solution of a definite concentra- 
tion was kept in contact with the cornea 
for 50 minutes, when the quantity of the 
drug left in the solution and present in 
the aqueous was determined. It was 
found that corneal permeability to sub- 
stances depends not on their concentra- 
tion, but on the dissociation of their ions. 
There was no difference in the corneal 
permeability in normal eyes and in eyes 
with experimental hypertension induced 
by the subconjunctival injection of a 10- 
percent solution of sodium chloride. The 
presence of common ions, in the solution 
and the cornea, diminishes the diffusion 
of the drug through the cornea. (9 tables) 
Ray K. Daily. 


Rios Sasiain, M., and Bonmati Bonmati, 
J. Chronaxia in the human eye. Arch. 
Soc. oftal. hispano-am. 10:804-824, Aug., 
1950. 

After a brief review of the elements of 
the physiology of electric neuromuscular 
stimulation, Lapique’s work on chron- 
axia and chronaximetry is reviewed in 
greater detail. Of the two methods of 
chronaximetry the author prefers the use 
of the condensor discharge to that of the 
constant current. His own experimental 
arrangement is described in detail. He 
uses the chronaximeter of Sartoris. The 
indifferent electrode, soaked in 5-percent 
saline solution, is attached by a bandage 
to the arm. The active electrode is ap- 
plied manually to the motor point se- 
lected for the study of motor chronaxia, 
and directly over the pertinent part of the 
eyeball for the determination of sensory 
chronaxia. An attempt to test the chron- 
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axia of the extraocular muscles was un- 
satisfactory, because the motor point of 
the muscles is situated far back in the 
orbit, and the application of the electrode 
there led to strong phosphenes and in- 
tense contraction of the orbicularis. The 
investigations were therefore limited to 
the orbicularis, which was measured in 
12 normal persons and in a patient with 
paresis of the orbicularis. Sensory retinal 
chronaxia was measured in four normal 
subjects, in two with retinitis pig- 
mentosa, one with tabetic optic atrophy, 
one with postneuritic optic atrophy, one 
with glaucoma and one with congenital 
nystagmus and high myopia. The aver- 
age normal motor finding was 0.52 sig- 
mas; in the patient with paralysis of the 
orbicularis it was raised to 4.85 sigmas. 
The average figures for sensory chron- 
axia were 3.1 sigmas for the cones, and 
1.47 sigmas for the rods. In retinitis pig- 
mentosa these figures were 2.05 and 0.88 
sigmas ; in congenital nystagmus 5.17, and 
10. In the subject with tabetic atrophy 
no response could be induced. In post- 
neuritic optic atrophy the response was 
much slower than normal, 5 sigmas, and 
more rapid than normal, 0.40 sigmas. The 
interpretation of the data in terms of 
retinal abnormality is discussed. In reti- 
nitis pigmentosa and in congenital nystag- 
mus the data indicate chronaxia of sub- 
ordination and heterochronaxia. The 
more rapid response in glaucoma can not 
be explained. Ray K. Daily. 


von Sallmann, Ludwig. Experimental 
study on the vitreous. II. Experiments on 
disappearance of red blood cells from the 
vitreous. Arch. Ophth. 43 :638-652, April, 
1950. 


In laboratory animals, high concentra- 
tions of hyaluronidase caused liquefac- 
tion of the vitreous within a few hours 
but produced a strong toxic side action. 
Weak concentrations of the enzyme in- 
fluenced the disappearance of red cells 
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from the vitreous to a negligible degree. 
Stronger concentrations speeded up the 
disappearance of the cells, probably ow- 
ing to an increase in phagocytosis from 
the inflammatory reaction. Control ex- 
periments with heat-inactivated enzymes 
indicated that the favorable effect was 
probably due to the mild irritating effect 
of a heat-stable constituent. Short bouts 
of fever, produced daily for 18 days, ac- 
celerated the disappearance of red cells 
from the vitreous of rats. Thyroidectomy 
slowed the absorption of red cells from 
the vitreous and the injection of thyroxin 
moderately accelerated the absorption. 
Subconjunctival or intravenous injec- 
tions of a 10-percent solution of sodium 
chloride and hyperemia of the anterior 
uvea induced with histamine iontophore- 
sis were without effect. John C. Long. 


Thomas, E. B. Scotomas in conjunc- 
tion with streptomycin therapy. Arch. 
Ophth. 43:729-741, April, 1950. 

Eleven cases are presented in which 
changes in the visual fields occurred dur- 
ing or after administration of streptomy- 
cin. The most frequently observed 
change was a nerve-fiber-bundle type of 
scotoma, an arcuate defect in the upper 


temporal quadrant for red. 
John C. Long. 


De Vincentiis, M., and De Berardinis, 
E. The processes of metalization in ocular 
tissues. Rassegna ital. d’ottal. 19:237-249, 
July-Aug., 1950. 

The authors discuss the processes of 
transmetalization in general and the ca- 
pacities of various tissues to so act, and 
they describe their researches on similar 
processes in the ocular tissues. Experi- 
ments were conducted on the behavior of 
retinal, corneal and choroidal tissues of 
the ox, which demonstrated that only in 
the retina and in minor degree in the 
cornea, was there evidence of metalization 
of guanidinacetic acid to creatin. In gen- 
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eral, their results are comparable to the 
results of the studies of other experi- 
menters upon a similar change in lens 
tissue. Eugene M. Blake. 


Wirth, Alberto. Characteristics of the 
electroretinogram in man. Ann. di ottal. 
e clin. ocul. 76 :109-123, April, 1950. 

Electroretinography in man represents 
a chapter by itself in the vast and far 
from completely explored field of elec- 
trophysiology of the retina. Even under 
the best possible conditions of experi- 
mentation the study of electroretinog- 
raphy is subject to great limitations both 
physiologic and technical. Only the com- 
ponent P II (potential “b”) has been 
hitherto studied in man. This component 
expresses the activity of the rods and 
represents only a part of the complex 
electrical responses evoked by the lumi- 
nous stimulus. The behavior of potential 
“b” is substantially similar in the studies 
of Wirth and those of Karpe and Monier. 
Wirth has also succeeded, under physio- 
logic conditions, in isolating the compon- 
ents P III and P I. Future researches 
must be directed to the definitive inter- 
pretation of the electrophysiologic mech- 
anism of the retina. Sixteen retinograms 
are reproduced showing various types of 
responses. (References) 

Harry K. Messenger. 
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PHYSIOLOGIC OPTICS, REFRACTION, 

COLOR VISION 

Charnwood. Effect of posture on in- 
voluntary eye movements. Nature 166: 
348-349, Aug. 26, 1950. 

Lord and Wright and afterward Lord 
published records of involuntary move- 
ments made by the eye during fixation, 
showing excursions as great as 20 min- 
utes of arc, whereas Hartridge and Thom- 
son only found movements of about 1/10 
of this amount. The former workers had 
their subject in the prone position and 
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looking upwards, in the interests of head 
fixation, while the latter had their sub- 
jects erect and used a technique designed 
to discount the effects of head move- 
ments. 

To the author it seems that these dif- 
ferences were probably due to the lack 
of the support that the eye gets from 
Lockwood’s ligament when the subject 
is prone, rather than to any differences 
in the recording technique of these two 
sets of workers. If the difference in the 
size of the involuntary movements in 
these two positions were real, there should 
be an accompanying change in visual 
acuity. Theodore M. Shapira. 


Ciippers, C., and Wagner, E. Influ- 
encing retinal function by drugs. Klin. 
Monatsbl. f. Augenh. 117 :59-69, 1950. 

Dark adaptation in a normal person 
can be improved in extent and celerity if 
vitamine A is given in the form of an 
emulsion, or the synthetic vitamine A 
preparations arovit or adaptinol are given. 
Adaptinol increases the metabolism of 
the retina in the light as well as in the 
dark. This was proved by examinations 
with the Warburg method. Adaptinol has 
no influence on pigment migration in the 


retina of the frog in the dark. 
R. Grunfeld. 


Dobson, Margaret. Dynamic retinos- 
copy. Tr. Ophth. Soc. U. Kingdom 68: 
529-533, 1948. 

Dynamic retinoscopy is an examina- 
tion of the refractive condition at the 
near point while the eyes converge and 
accommodate for the reading distance 
with the static refraction corrected. Single 
binocular unstrained vision is a psycho- 
physiological reflex which requires volun- 
tary effort. To obtain this effortless re- 
flex, negative and positive accommodation 
with a fixed convergence must be in 
proper relation with one another. Dy- 
namic retinoscopy is an objective method 
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of diagnosing any abnormal relationship 
and of finding the correct dioptric ad- 
justment between these two opposites. 
Comfort depends upon the normal re- 
lationship between negative and positive 
relative accommodation. 
Beulah Cushman. 


Fontana, Giuseppe. Two cases of devi- 
ation of vision of 90° in healthy subjects. 
Rassegna ital. d’ottal, 19:157-163, May- 
June, 1950. 

The patients were a brother 19, and a 
sister 16, in good general health. In the 
boy, the direction of gaze of the right eye 
was slightly temporal, associated with 
horizontal nystagmus, the quick compo- 
nent of which was to the right. The left 
eye deviated slightly nasally and upward, 
presenting horizontal nystagmus with 
the rapid component to the right. At the 
near point, he saw better by turning the 
page from left to right about 90°, and the 
nystagmus changed to rapid motion to 
the left. In writing, the patient turned the 
head 45° toward the left. The corrected 
vision was 2/10 in each eye. 

The sister had horizontal nystagmus 
with the rapid jerks to the left. When 
reading, she turned the page from right 
to left about 90° and read from below 
upward, and the quick component 
changed to the right. When writing, she 
inclined her head 45° to the right. Her 
corrected vision was 3/10 in each eye. 

The author suggests that the peculiar 
behavior of the ocular motility may be 
due to a weakness of tone of the extra- 
ocular muscles resulting in easier use of 
the eyes when fixation is directed to one 
or the other side of center. 

Eugene M. Blake. 


Gorduren, Sureyya. Day-blindness. 
Brit J. Ophth. 34:563-567, Sept., 1950. 

Day-blindness is the term applied to 
the syndrome of impaired vision in good 
illumination and almost normal vision 
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in the dark. There are three types: 1. 
that associated with central opacities of 
the cornea or lens which is mechanically 
remedied at night by dilatation of the 
pupils, 2. that associated with toxic am- 
blyopia or macular degeneration and 3. 
congenital day-blindness. The latter was 
first described by Nettleship in 1909 
and is recessive. It remains stationary 
throughout life and is sometimes associ- 
ated with mental deficiency. 

The case described is one of the con- 
genital type. A 3l-year-old man com- 
plained of extreme photophobia and 
amblyopia since childhood. He had kept 
his eyes half closed constantly during 
the daytime and had much less difficulty 
at night. There was only a minor error 
of refraction and no nystagmus. Vision 
in bright light was limited to the ability 
to count fingers and in reduced light his 
visual acuity was 6/60 and 6/36. Color 
vision and spectrum interpretation were 
abnormal. The tissues, the fundus, ten- 
sion, dark adaptation, and the peripheral 
and central fields were all normal. 

Morris Kaplan. 


Hillemanns, M. The problem of eye- 
dominance, and an explanation of right 
swing. Klin. Monatsbl. f. Augenh. 117: 
69-80, 1950. 

The author observed 400 persons and 
found that one eye dominates over the 
other eye, the right eye in 60 percent, the 
left eye in 25 percent. In 15 percent the 
eyes alternate in dominance. The domi- 
nance of one eye is not congenital but is 
acquired from the time the child uses his 
eyes for close work. The right eye is the 
dominant eye in most people because 80 
percent are right handed, and hold their 
work toward the right side. The right 
eye is thus able to fixate the object more 
easily, receives a sharper image, becomes 
better trained and is used more. The con- 
sequence of eye dominance is that most 
people do not sight an object sagitally 
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with the visual line of an imaginary cy- 
clopean eye but with the visual line of 
the dorainant eye. In viewing an object 
with various colored glasses the color 
impression of the dominant eye prevails. 
Since the dominant eye is used more for 
close work, too, it becomes more myopic. 
It is generally known that in darkness 
or with closed eyes one is unable to keep 
a straight course in walking, one swings 
to the right and after hours of marching 
one returns in a circle. The explanation 
may be found in the fact that while our 
impression is that we are looking straight 
ahead, we are actually looking to the 
right, that is, to the side of the dominant 
eye. R. Grunfeld. 


Hugger, Hubert. The objective meas- 
urement’ of visual acuity according to 
Ohm’s principle. Klin. Monatsbl. f. 
Augenh. 116 :651-654, 1950. 

The author describes apparatus based 
on Ohm's principle for the objective 
measurement of visual acuity. Snellen’s 
letters of different size are projected on a 
glass plate before a rotating drum. The 
smallest letter which, when perceived, is 
able to check the optokinetic nystagmus 
will indicate the visual acuity. (1 figure) 

R. Grunfeld. 


Junés. The retromacular shield of visual 
purple in twilight and night vision. Ann. 
d’ocul, 183 :684-704, Aug., 1950. 

The following changes occur in the 
transition from daylight to night vision. 
With decreasing luminosity, cone vision, 
which is essentially foveal and photopic, 
becomes less active and rod vision, which 
is essentially extra foveal and scotopic, 
becomes more dominant. When this dom- 
inance attains a certain degree, a spon- 
taneous change of vision takes place from 
the foveal to the juxta foveal region, with 
a resulting central scotoma which is ini- 
tially relative but with less luminosity be- 
comes absolute. Coincidentally the sensa- 
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tion of red is frequently apparent at the 
junction of the foveal and juxta foveal 
regions. An important factor in the photo- 
chemical adjustment from daylight to 
night vision is the retromacular entry of 
visual purple into the foveal region as 
luminosity decreases. As visual purple 
is the principal photochemical agent in- 
volved in rod vision which is extrafoveal, 
it is not present in the foveal area in day- 
light vision. Other photochemical sub- 
stances maintain cone vision, which is pri- 
marily foveal and photopic, and therefore 
are not present in the foveal region dur- 
ing night vision. Chas. A. Bahn. 


Klaczynski, Adam. Contact lenses. 
Klinika Oczna 19:153-168, 1949. 

The author presents the history of con- 
tact lenses, particularly in Germany, and 
then discusses their advantages and dis- 
advantages. The optics of contact lenses 
are discussed and the technique of fitting 
is described. Trial lenses are used with 
different scleral curvatures. The author 
manufactures his own contact lenses by 
pressure against a die, not from a mould 
of an eye. Sylvan Brandon. 


Lord, M. P. Effect of a posture change 
on head and monocular fixation eye move- 
ments. Nature 166: 349-350, Aug. 26, 1950. 

Records of the eye movements in bin- 
ocular fixation of subjects in the sitting 
position were strikingly different from 
records obtained with the subjects supine 
and fixating monocularly. To decide 
whether the difference is to be ascribed 
to posture or mode of fixation, monocu- 
lar fixation movements of the right eye, 
were investigated in subjects in the sit- 
ting position, The method of recording 
the eye movements is, in principle, identi- 
cal with that of the photo-electric corneal 
reflex used for supine observations. 

The increase in the magnitude of the 
head movements when sitting up is in 
accordance with earlier observations, and, 
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in view of the fact that greater muscle 
tone is associated with the upright than 
with the supine position, this increase is 
to be expected. For the sitting position 
the head was not supported at the back 
as it was for the supine subject and it is 
difficult to understand why, in the up- 
right position, the greatest displacement 
occurs sideways. A change of posture 
would have an effect on the eye move- 
ments, for the extraocular muscle ten- 
sions are influenced by labyrinthine im- 
pulses and the stimulation of the otoliths 
is different in the supine and upright 
positions, Theodore M. Shapira. 


Marquez, M. Marquez. Little optical 
problems. An. Soc. mex. de oftal. 23:143- 
151, July-Sept., 1949. 

With demonstrations the author denies 
the usual textbook statement that the 
image in the plane mirror is virtual and 
equal, and points out that a curved glass 
without dioptric power must have con- 
centric faces and not curves of identical 
dioptric value but of opposite sign. 

W. H. Crisp. 


Marquez, M. The theory of the “double 
eye” in relation to certain facts of binoc- 
ular oculomotor physiology. An. Soc. mex. 
de oftal. 23 :201-217, Oct.-Dec., 1949, 

With 7 schematic diagrams the author 
considers the theoretic consequences of 
an imaginary single eye taking the place 
of the actual normal bilateral ocular 
structures. W. H. Crisp. 


Ohm, J. The objective determination 
of visual acuity in nystagmus. Klin. 
Monatsbl. f. Augenh. 116 :646-650, 1950. 

The objective measurement of visual 
acuity is based on the fact that a letter 
projected on a glass plate before a ro- 
tating drum when perceived will check 
the optokinetic nystagmus. The smaller 
the letter is «.d the weaker the illumina- 
tion necessary to check the optokinetic 
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nystagmus the greater is the visual 
acuity. 

Three groups of nystagmus are distin- 
guished. 1. In the normal form spontane- 
ous right nystagmus is increased with 
rotation of the drum to the left, and is 
changed to left nystagmus when the 
drum is rotating to right. 2. In the in- 
verse form the optokinetic nystagmus 
moves in the direction of the rotating 
drum. 3. Optokinetic nystagmus cannot 
be elicited if the spontaneous nystagmus 
is of a very high frequency and of great 
amplitude. 

The visual acuity in nystagmus can be 
determined by observing the smallest let- 
ter which perceived will obstruct the ef- 
fect of the optokinetic nystagmus on the 
spontaneous nystagmus, that is, the let- 
ter which will cause the spontaneous 
nystagmus to reappear. (4 figures) 

R. Grunfeld. 


Ridley, Frederick. Developments in 


contact lens theory. Tr. Ophth. Soc. U. 
Kingdom 68 :385-401, 1948. 


The author states that there is no 
recognizable corneoscleral junction, that 
astigmatism introduces significant dis- 
parity between the two curves, that astig- 
matic eyes are not symmetrical about the 
optic axis, and that a central area corre- 
sponding to about 10 mm. in diameter 
shows less discrepancy than the more 
remote parts. The profiles of keratoconus 
show the scleral sections are compa- 
rable, but the corneal sections taken at 
right angles are dissimilar and there are 
‘wo easily distinguished corneal apices. 
Moulding is therefore important to re- 
produce the form of the eye and prevent 
“sag” which is done by the use of a tray 
form which hold the materials as closely 
as possible to the globe. Scales have been 
made for calculating the lens curves and 
powers, Veiling or edema of the cornea 
from suction has been prevented by the 
use of channels cut on the underside of 


the contact lens from the lens edge below 
to the precorneal space. Photophobia in 
patients with contact lenses may be 
remedied by goggles or by tinting the 
lenses. Beulah Cushman. 


Thomas, Maxwell. Practical aids for 
the refractionist. Texas St.J.M. 46:304- 
307, May, 1950. 

The importance of considering a care- 
ful history and an exact knowledge of the 
patient’s needs in doing an adequate re- 
fraction are emphasized in this article. 
The author states the various tests that 
must be done, and finally the necessity of 
examining the patient after the new 
spectacles have been fitted. 

Donald T. Hughson. 


5 
DIAGNOSIS AND THERAPY 


Campbell, F. W., and Boyd, T. A. S. 
The use of sodium fluorescein in asses- 
sing the rate of healing in corneal ulcers. 
Brit. J. Ophth. 34:545-549, Sept., 1950. 

Fluorescein has been used for 70 years 
as a means of detection of breaks in the 
epithelium of the cornea but a method of 
using it to determine either quantitatively 
or qualitatively the progress of healing of 
ulcers of the cornea had not been evolved 
before. As healing of an ulcer progresses, 
the intensity of its staining by fluorescein 
gradually decreases until it finally ceases. 
Therefore, if a standard technique in the 
use of the sodium fluorescein is rigidly 
adhered to, it should be possible to gauge 
with some accuracy the course of healing 
of the ulcer; this technique is described. 
As a standard of comparison, filter paper 
strips are impregnated with known con- 
centrations of fluorescein in 50 percent 
alcohol. When dried they are mounted 
in glass. One drop of a 2-percent sodium 
fluorescein solution is instilled in the 
conjunctival sac and irrigated after one 
minute and the stained area is compared 
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with the standard strips under a fluo- 
rescent lamp. Definite progress in healing 
is thus determined and comparisons of 
the healing powers of the various anti- 
biotics can now be quantitatively studied. 
Morris Kaplan. 


Klinowski, Czeslaw. Value of study of 
visual field with a stereocampimeter. 
Klinika Oczna 19 :208-214, 1949. 

The author describes the use of Lloyd’s 
stereocampimeter and its value in finding 
small central or paracentral scotomas in 
retrobulbar neuritis, lesions of the occipi- 
tal cortex and tumors near the chiasm. 
Progress of acute chorioretinitis can be 
followed with this instrument. A patient 
with a tumor of the hypophysis is de- 
scribed in whom only hemianopsia for 
colors in the temporal field of the left eye 
and some loss of visual acuity lead to a 
correct diagnosis. Sylvan Brandon. 


Leitner, Z. A. Grenz-rays in ophthal- 
mology. Tr. Ophth. Soc. U. Kingdom 68: 
403-412, 1948. 

Grenz-rays are electromagnetic oscil- 
lations having a wave length of about 
two Angstr6m units. They are mainly 
absorbed in the first few millimeters of 
tissue and only a very small proportion 
of the rays penetrates deeper structures. 
They are specially suited for treatment 
of superficial lesions. Irradiation with 
Grenz-rays causes erythema easily after 
doses of 300 r, and from 600 r upwards 
desquamation and pigmentation may oc- 
cur. Another characteristic reaction to 
Grenz-rays is the reduction of leucocytes 
in the peripheral blood within 10 to 30 
minutes and concomitant increases of 
white cells in the splanchnic area. The 
use of properly filtered Grenz-rays for 
over twenty years has proved to be rela- 
tively free from danger. The main indica- 
tions for Grenz-ray treatment were super- 
ficial lesions such as corneal erosion, 
herpes corneae, corneal ulcer, filamentous 
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or dendritic keratitis, superficial keratitis 
punctata, rosacea, scleritis and episcleri- 
tis. The author reports his experience in 
30 cases. The most striking results were 
achieved with 14 corneal ulcers. Pain was 
reduced, and pericorneal injection became 
less with the beginning of epithelization 
after the first or second application. Most 
of the eyes only required six to nine 
treatments and healing was complete in 
one to two weeks after the last applica- 
tion. Beulah Cushman. 


Schober, H. A new adaptometer. Klin. 
Monatsbl. f. Augenh. 117:51-58, 1950. 
In the last three decades our under- 
standing of the process of adaptation has 
been greatly extended. The author de- 
signed a new projection adaptometer, 
which has a greater range of usefulness 
than existing clinical instruments. 
R. Grunfeld. 


7 
CONJUNCTIVA, CORNEA, SCLERA 


Barraquer Moner, Jose I. Safety tech- 
nique in penetrating keratoplasty. Tr. 
Ophth. Soc. U. Kingdom 69:77-87, 1949. 

The failures of the operation can be 
ascribed to faulty coaptation of the graft 
because of irregularity in the shape of 
the graft, difference in the thickness of 
the two corneas or faulty fixation of the 
graft. Penetrating keratoplasty for opti- 
cal purposes must be performed as an 
exclusive surgical act during which no 
other manipulations are undertaken. The 
operation must be carried out in an eye 
that is absolutely free from any active 
inflammation, has a cornea of normal 
thickness in the region which borders the 
graft and has normal or normalized an- 
terior chamber and ocular tension. Pre- 
vious interventions such as nonpenetrat- 
ing keratoplasty, synechiotomy, cyclodi- 
alysis, and iridectomy must be done be- 
forehand, The most suitable size of graft 
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must be determined and placed precisely 
concentric with the pupil. The graft must 
border on cornea of normal thickness. 
The author’s preference is for a diameter 
of 5.5 mm. but if necessary to cover the 
greatest part of the pathological cornea 
6.5 mm. may be used. The thickness of 
the graft and recipient cornea must be 
identical and if necessary a nonpenetrat- 
ing operation is done to adjust the thick- 
ness to secure good nutrition for the 
graft. Operating with the pupil in eserine 
miosis offers many advantages. 

The author begins with akinesia of the 
orbicularis muscle and retrobulbar injec- 
tion of novocaine, adrenalin and 10-per- 
cent alcohol for suppressing all axial re- 
flexes from the cornea for a few days. He 
trephines two minutes after the retro- 
bulbar injection. A longer delay would be 
inconvenient as the eye becomes hypo- 
tonic and the uniformity of the section is 
endangered. He immobilizes the eyeball 
with a Barraquer-Dovaras clip which pre- 
vents rotation and uses a Franceschetti 
or Barraquer centrator to center the tre- 
phine. He cuts the graft from an adult 
cornea immediately after death and pre- 
serves it from 12 to 36 hours in moist air 
at 2 to 4° in the icebox. A graft is re- 
jected if there is any irregularity. He uses 
two sutures, at 6 and 12 o'clock, if the 
graft is 5 mm. in diameter and at least 
four if it is 6.0 mm. He irrigates the 
conjunctival sac with saline solution, in- 
stills a few drops of penicillin solution, 
applies a binocular dressing and keeps 
the patient in bed for 12 days with the 
head elevated. Beulah Cushman. 


Bietti, G. B. The therapeutic use of 
corneal graft. Tr. Ophth. Soc. U. King- 
dom 69:71-75, 1949. 

The author prepunctures the recipient 
cornea and the graft with a fine corneal 
suture needle after the area has been out- 
lined with the trephine. After placing the 
graft, a finer needle with finer thread is 


ABSTRACTS 


passed through the tunnels left by the 
larger needle and the graft is firmly 
secured. Beulah Cushman. 


Castroviejo, R. Corneal grafting. Tr. 
Ophth. Soc. U. Kingdom 69:87-88, 1949. 

The author advises superficial kera- 
tectomy for a progressive lesion of the 
cornea, and lamellar grafting should be 
done in an only eye. Beulah Cushman. 


Choyce, D. P. Non-perforating kera- 
toplastics in rabbits. Tr. Ophth. Soc. U. 
Kingdom 69 :55-65, 1949. 

Two methods were used in experi- 
mental nonperforating keratoplasty. In 
one a disc of epithelium and substantia 
propria was removed down to Descemet’s 
membrane and replaced by a similar disc 
cut from another rabbit. In the second 
the graft was not held in place by sutures 
but was inserted along a plane of cleav- 
age. There was no sign of rejection, ne- 
crosis or replacement of the grafted 
tissue. The grafted tissue retained its 
identity and was eventually replaced by 
cells from the host. (14 figures) 

Beulah Cushman. 


Franceschetti, A. Corneal grafting. Tr. 
Ophth. Soc. U. Kingdom 69:17-35, 1949. 

The author reviews the history of cor- 
neal grafting since its introduction by 
Riecke in 1823. Lamellar keratoplasty 
was introduced by von Hippel in 1877. 
In 1930 Elschnig reported that in 20 per- 
cent of the patients the graft remained 
transparent and in 20 percent translucent. 
The most important detail in this proce- 
dure is to make a clean cut through 
Descemet’s membrane in the eyes of 
donor and host. Clear grafts have re- 
mained clear in familial dystrophy and 
keratoconus, which are the most favor- 
able cases. Fuchs’s dystrophy has the 
least favorable prognosis. The prognosis 
is also unfavorable in eyes that are opaque 
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as a result of burns and other severe 
trauma. Beulah Cushman. 


Franceschetti, A., and Bischler, V. 
Nodular necrosing scleritis and its rela- 
tion to scleromalacia. Ann. d’ocul. 183: 
737-744, Sept., 1950. 

Both conditions are apparently con- 
stitutional degenerations. Local predis- 
posed areas in the sclera after a variable 
period of cell reproduction become in- 
creasingly unable to carry on metabolic 
processes. They therefore degenerate and 
ultimately die. Little or no repair by 
scleral or scar tissue takes place. It is 
not yet known if the primary condition 
is a genetic enzymatic degeneration or a 
circulatory and nutritional deficiency. 
The authors discuss the differentiation 
of nodular necrosing scleritis from ep- 
iscleritis and perforating paralimbic, and 
porphorinuric scleromalacia. The name 
perforating scleromalacia should be re- 
served for cases without inflammatory 
reactions and nodular sclerosing sclerititis 
should be used to designate cases with 
inflammatory reactions. An illustrative 
case is presented. Chas. A. Bahn. 


Fritz. Sutured contact lenses in kera- 
toplasty. Tr. Ophth. Soc. U. Kingdom 
69 :89-90, 1949. 

Because of difficulties of placing su- 
tures for the perfect fitting of the graft the 
author has used a contact lens instead. 
The lengis previously fitted and provided 
with three peripheral holes for sutures 
which are preplaced in the depth of the 
sclerocorneal tissue at the limbus. The 
shell must be in close contact with the 
cornea and not move. After the graft is 
in place the double knots are tightened 
and the eyelids sutured. 
Beulah Cushman. 


Juler, F. A. Some points in the opera- 
tion for acute glaucoma. Tr. Ophth. Soc. 
U. Kingdom 69:3-15, 1949, 
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The author recommends the use of a 
retro-ocular injection of adrenalin chlo- 
ride ten minutes before the incision which 
is made ab externo after reflection of a 
conjunctival flap. The operation should 
be carried out within 12-24 hours after 
intensive treatment has caused some con- 
traction of the pupil. Iridectomy is indi- 
cated if it seems clear that the attack is 
not superimposed upon chronic glaucoma. 
Extreme care to prevent injury to the 
endothelium is important. In the second 
part of his address the author emphasizes 
some important guides in refraction. Some 
presbyopes prefer simple spherical lenses 
without correction of small errors of 
astigmatism and it is important to make 
the near points binocularly equidistant. 
The correction of oblique astigmatism 
may require some alteration in the axis 
of the cylindrical correction for near vi- 
sion. In anisometropia full correction may 
be worn with comfort but it may be neces- 
sary to reduce the difference on each side, 
correcting the better eye accurately and 
lessening the correction of the other. The 
full correction of myopia can usually be 
tolerated. Non-use of the lenses does no 
harm to the eyes, and contact lenses are 
often a great boon when the myopia is 
compensated by a 6 to 12 D lens. 

Beulah Cushman. 


Pau, Hans. Xerophthalmia due to dis- 
turbance of fat resorption. Klin. Monatsbl. 
f. Augenh. 117 :45-5C, 1950. 

The author describes a case of severe . 
xerophthalmia with bilateral perforation 
of the cornea. The patient had been op- 
erated on for stomach ulcer and he sub- 
sequently developed pancreatitis. The 
patient had had a prexerosis for more 
than two years which later developed into 
xerophthalmia but healed quickly on 
abundant vitamine A therapy. One should 
always search for prexerosis when chronic 
conjunctivitis develops in a person with 
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disturbed fat absorption, diarrhea, pan- 


creatitis or liver disease. 
R. Grunfeld. 


Paufique, L. The therapeutic lamellar 
corneal graft. Tr. Ophth. Soc. U. Kingdom 
69 :67-69, 1949. 

The lamellar graft is indicated when 
the opacity is limited to a few of the 
corneal layers and for optical reasons. 
In corneas with dense, highly vascular- 
ized leucomas and in progressive corneal 
diseases the lamellar graft is useful for 
preparing the cornea for a perforating 
graft. Best results were obtained in kera- 
titis caused by a neurotrophic virus, es- 
pecially herpes simplex or zoster and in 
syphilitic or tuberculous keratitis. 

Beulah Cushman. 


Rubino, A. Relapsing pterygium treated 
with an original technique of corneal- 
conjunctival grafting. Giorn. ital. oftal. 
3 :241-247, July-Aug., 1950. 

The author describes an_ original 
method for the surgical treatment of a 
relapsing pterygium by means of corneo- 
conjunctival grafting. Successful results 
were obtained. Vito La Rocca. 


Sourdille, G. P. The importance of as- 
sociated lesions of the eyeball and eye- 
lids for keratoplasty. Tr. Ophth. Soc. U. 
Kingdom 69:49-54, 1949. 

Before attempting keratoplasty the 
depth of the anterior chamber should be 
known, anterior or posterior adhesions 
should be remedied and the visual field 
should be adequate. Aphakia is a con- 
traindication to a perforating kerato- 
plasty. Fundus lesions such as macular 
degeneration and myopic degeneration, 
pemphigus and xerophthalmia are con- 
traindications. Extensive symblepharon, 
nonparalytic lagophthalmos, _ trichiasis 
and atrophic blepharitis must be treated 
before keratoplasty is attempted. 
Beulah Cushman. 
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Stankovic, Niodrag. Double optical 
iridectomy in the one-eyed patient with 
central leucoma. Ann. d’ocul. 183 :778-786, 
Sept., 1950. 

Double optical iridectomy, preferably 
symmetrical, frequently has the follow- 
ing advantages in monophthalmic pa- 
tients with central leucoma. The visual 
field is enlarged and normal movement 
of the head is facilitated. The develop- 
ment of ectasia or staphyloma may also 
be retarded or prevented. The diplopia 
which may immediately follow the sec- 
ond iridectomy is transient. The danger 
of total blindness following keratoplasty 
is usually so great that double optical 
iridectomy is advisable. One case is re- 
ported in detail. Chas. A. Bahn. 


Thomas, J. W. Tudor. Corneal graft- 
ing. Comments on technique and the un- 
favorable eye. Tr. Ophth. Soc. U. King- 
dom 69 :37-48, 1949. 

A graft should be injured as little as 
possible during its preparation and one 
should be chosen that is about as thick 
as the recipient cornea. The danger of 
collapse of an eye because of inadequate 
rigidity of the sclera is more common in 
young subjects. The loss of vitreous in 
aphakic eyes is a real hazard but it may 
be lessened by pricking the vitreous to aid 
in escape of fluid. The author uses the 
eight-point-cross suture for fixation. He 
places a series of dots on the cornea after 
outlining the circle with the frephine. 
The dots can be stained with a dye and 
all suture lines should cross at the center 
of the graft. Favorable eyes are those in 
which the corneal opacity is central and 
in which the anterior chamber is intact. 
The unfavorable eye may result from 
extra-ocular or intra-ocular disturbances. 
Examples are the aphakic eye, eyes with 
previous iridocyclitis or eyes with a 
pupillary membrane or with a loosely 
adherent conjunctival tissue over the sur- 
face of the cornea, Beulah Cushman. 
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8 
UVEA, SYMPATHETIC DISEASE, 
AQUEOUS 

Frangois, J. The importance of dental 
etiology in uveitis. Ann. d’ocul. 183 :745- 
770, Sept., 1950. 

In a thorough study of 521 cases of 
uveitis, not a single one was conclusively 
proven to be due solely to dental disease. 
In the literature the frequency varies 
from 1.2 percent to 93 percent. The fre- 
quency of dental infection was no greater 
in a large series of patients with uveitis 
than in a similar group of patients with- 
out uveitis, whose teeth were examined 
before cataract extraction. The simul- 
taneous presence of uveitis and dental 
disease is not proof that the ocular con- 
dition was caused by the teeth, because 
multiple potential causative factors exist 
in most patients. The improvement of 
uveitis following the removal of dental 
foci does not prove that the teeth were 
causative because most uveitis is self- 
limited and recovers from local treatment 
alone. There are but very few cases on 
record in which uveitis was conclusively 
proven to be solely due to dental infec- 
tion. Chas. A. Bahn. 


Kapuscinski, W. J. Jr. Uveitis. Klinika 
Oczna 19:134-152,1949. 

The author describes symptoms, dif- 
ferential diagnosis, histopathology and 
etiology of uveitis. Focal infection is con- 
sidered to be the most important etio- 
logic factor, and the tuberculous origin of 
uveitis is minimized. The teeth are the 
most frequent site of the focus, and 
streptococcus the most frequent cause. 
Theories of focal infection are discussed. 
Uveitis due to focal infection can be dif- 
ferentiated from a tuberculous uveitis by 
injection of .01 cc. typhoid vaccine intra- 
venously, Tuberculous inflammation usu- 
ally becomes worse, one due to focal in- 
fection usually shows improvement. 


Syphilis is of less importance because of 
present methods of treatment. In the 
treatment of uveitis discovery of the 
etiologic factor is essential. 

Sylvan Brandon. 


Wilkowa, Maria. Harada’s disease. 
Klinika Oczna 19:200-203, 1949. 

A case of acute bilateral uveitis with 
considerable vitreous exudate and symp- 
toms of meningitis in the region of the 
optic chiasm is presented. No source of 
infection was found despite extensive 
general examination. Repeated lumbar 
punctures brought about improvement. 

Sylvan Brandon. 


9 
GLAUCOMA AND OCULAR TENSION 


Anderson, F. A. The operative treat- 
ment of glaucoma Tr. Ophth. Soc. U. 
Kingdom 68 :474-475, 1948. 


In congestive glaucoma the author uses 
an intravenous injection of 40 to 50 cc. 
of a 50-percent solution of glucose and 
instills miotics until the eye is quiet, then 
operate at leisure and performs the opera- 
tion of choice. He found the ab externo 
incision most satisfactory. 

Beulah Cushman. 


Arkin, Wiktor. Influence of the ocular 
tension of one eye on the tension of the 
other one. Klinika Oczna 19:105-133, 
1949, 

The body is influenced by stimuli act- 
ing on the eye and vice versa, Ocular 
tension is influenced by the condition of 
the body. It is lower in infectious dis- 
eases, higher in myxedema and other 
endocrine disorders. Tension of each eye 
is independently regulated but there is 
some degree of correlation between the 
eyes. The author describes two cases in 
which a successful antiglaucomatous op- 
eration on one eye brought on a decrease 
of tension in the other. Experiments on 
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rabbits showed similar though temporary 
results, Artificial increase of ocular ten- 
sion by injection of liquid paraffin into 
the anterior chamber caused only short 
elevation of tension in the other eye and 
only in a few rabbits. Clinical investiga- 
tion in 20 cases of glaucoma showed 
postoperative lowering of tension in the 
second eye in 14 and no change in 6. The 
author cites from the literature and dis- 
cusses the flow of intraocular fluid and 
the mechanism of local regulation of 
ocular tension. Pathologic changes, both 
local and general, may bring on glau- 
coma, and vasomotor nerves play an im- 
portant role in changes of the ocular ten- 
sion. The reflex path from an eye that 
has been operated upon passes through 
the trigeminal nerve, the center in the 
mesencephalon and the autonomic nerv- 
ous system. Sylvan Brandon. 


Leydhecker, G. The electroretinogram 
in glaucomatous eyes. Brit. J. Ophth. 34: 
550-554, Sept., 1950. 

The effects of defects in the visual field 
on the electroretinogram were studied. 
Altogether 107 electroretinograms were 
obtained from 73 glaucomatous eyes of 
which 5 were blind and 9 almost blind; 
the eyes were dark-adapted for five min- 
utes before the stimulus of 20 lux was 
given for 1/25 second. The height of the 
b-wave which indicates the response of 
the rods ranged from 0.09 to 0.44 mV. 
The results indicated no appreciable dif- 
ference between normal eyes and those 
with marked field loss or even with blind 
eyes; the intraocular pressure or the 
type of glaucoma made no difference. 
These results support the belief that the 
action potential originates in the bipolar 
cell layer of the retina which is unaffected 
by glaucomatous degeneration. 

Morris Kaplan. 


Leydhecker, Wolfgang. Comparative 
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provocative tests in glaucoma. Brit. J. 
Ophth, 34:535-544, Sept., 1950. 

A comparison of the results and values 
of the lability test, of its two components, 
the venous congestion test and the cold 
pressure test, and of the water drinking 
test on normal eyes and eyes with chronic 
glaucoma and acute congestive glaucoma 
is described. The tests were carried out 
under the same conditions and even in 
the same phase of diurnal variation of 
pressure. The same tonometer was used 
by the same operator in all tests and all 
miotics had been stopped 12 hours be- 
fore. 

The tests were performed on 79 normal 
eyes with increase of tension of 6 to 8 
mm. after the lability test, of 6 to 7 mm. 
after the cuff test, of 2 to 4 mm. after the 
ice test and of 0.3 mm. after the water 
drinking test. On 52 eyes with chronic 
simple or congestive glaucoma which had 
not been subjected to surgery, similar 
tests were done. Positive results (eleva- 
tion of tension of 8 mm. or more) were 
obtained about equally in the two types 
of glaucoma. Positive results were ob- 
tained in 14 lability tests, 30 cuff tests, 
and 9 cold water tests. In the water tests 
positive results were obtained in 58 per- 
cent of simple and 67 percent of conges- 
tive glaucoma. It is concluded that the 
ice water test is quite unreliable, the cuff 
test fair, and the water drinking test 
easily the most reliable. 

Morris Kaplan. 


Mackie, E. G. Operative treatment of 
glaucoma. Tr. Ophth. Soc. U. Kingdom 
68 :459-469, 1948. 

The Holth iridencleisis operation is in- 
trinsically safe. Fistulization is not ap- 
preciably influenced by osmosis but de- 
pends on the available channels of exit 
and the tension of the eye. The single or 
double pillar variety may be chosen to 
achieve less or more reduction of tension. 
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Safety may be further promoted by keep- 
ing the head elevated for three days. 
Good functional results may be achieved 
even when a slight elevation of tension 
remains. In bilateral glaucoma, opera- 
tion on the worse eye may give some re- 
lief to the less affected one. 
Beulah Cushman. 


MacRae, Alex. The operative treatment 
of glaucoma. Tr. Ophth. Soc. U. King- 
dom 68 :469-474, 1948. 

In 32 eyes the author used the Green- 
wood operation as presented by Eggers 
in 1942. This operation is uniformly suc- 
cessful in producing a permanent reduc- 
tion of tension and is followed by very 
little reaction. (5 figures) 

Beulah Cushman. 


McArevey, J. B. The treatment of con- 
genital glaucoma, Brit. J. Ophth. 34:568- 
573, Sept., 1950. 

Congenital glaucoma was found to be 
the cause of blindness in 2.4 to 13 per- 
cent of children in the various schools for 
the blind. The results are described in 14 
children in whom 25 eyes were operated 
on by the Barkan method of goniotomy 
and who had been under observation 
from 2 months to 7 years. Early detec- 
tion and treatment are of the utmost im- 
portance to avoid irreparable damage by 
the hypertension; the earliest signs are 
photophobia and corneal edema. The 
cases are presented in some detail. In 21 
of the 25 eyes the tension was reduced 
successfully and in 2 cases trephining 
was necessary. In 10 eyes there had been 
one previous goniotomy, in 7 two previ- 
ous operations and in 3 three. 

Morris Kaplan. 


Neame, Humphrey. The operative 
treatment of glaucoma. Tr. Ophth. Soc. 
U. Kingdom 68 :476-477, 1948. 


Neame describes his use of Preziosi’s 
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operation in which a_ subconjunctival 
fistula is made in a position similar to but 
not identical with that of Elliot’s opera- 
tion. Beulah Cushman. 


Whiting, Maurice. Operative treatment 
of glaucoma. Tr. Ophth. Soc. U. King- 
dom 68 :454-458, 1948. 

The author believes that surgical opera- 
tion is indicated in chronic glaucoma 1. 
if the tension cannot be reduced to nor- 
mal limits by the use of a miotic, or if 
the visual field continues to depreciate in 
spite of miosis, 2. if the miotic though 
effective cannot be tolerated, and 3. if 
the miotic interferes with the patient’s 
work. These factors are evaluated after 
three or four weeks of treatment. He has 
found trephining to be the most satis- 
factory operative procedure, but it may 
be followed by gradual formation of 
cataracts, failure of the anterior chamber 
to reform, quiet but persistent iridocycli- 
tis and late infection. He prefers Her- 
bert’s sclerotomy for the treatment of 
buphthalmos if it can be done before 
gross anatomical changes have taken 
place. It can be repeated easily if the ten- 
sion is not satisfactory. In general he 
uses trephining when tension is higher 
than 40 mm. Schigtz and sclerotomy 
when it is lower. Beulah Cushman. 


Williamson-Noble, F. A. Discussion on 
the operative treatment of glaucoma. Tr. 
Ophth. Soc. U. Kingdom 68:441-453 
1948, 

The author discusses the types of 
operation best suited to the different 
varieties of glaucoma, and describes the 
technical details and refinements that he 
has found helpful. For congestive glau- 
coma he has found a wide iridectomy 
with a modified iris inclusion most satis- 
factory. In noncongestive glaucoma a 
drainage operation, either cyclodialysis, 
iris inclusion or some form of sclerotomy, 
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is indicated and the higher the tension 
the freer the drainage. In absolute glau- 
coma enucleation is the ideal procedure, 
but cyclodiathermy may be considered if 
enucleation is refused. In buphthalmos, 
goniotomy is probably the operation of 
choice. Cyclodialysis seems the rational 
operation in the treatment of glaucoma 
following cataract extraction, although 
in two eyes he found trephining more 
satisfactory. In glaucoma secondary to 
mild cyclitis, the author has found iris 
inclusion of more value. When the pa- 
tients with glaucoma secondary to throm- 
bosis of the central vein had refused enu- 
cleation a flap sclerotomy was satisfac- 
tory. 

The author advises the use of the Clif- 
ford Walker trephine, which fits into the 
Elliott handle and makes possible better 
control of the cutting of the disc. The iris 
should also be trimmed off fairly close 
to the wound. Retrobulbar injection one 


half hour before surgery helps to soften 
the eyeball, and makes the trephine 
operation much more satisfactory. He ad- 
vises no miotics for at least twelve hours 
before an iris inclusion operation. 
Beulah Cushman. 


11 
RETINA AND VITREOUS 


Law, F. W. Retinoblastoma. A case 
record. Tr. Ophth. Soc. U. Kingdom 68: 
377-384, 1948. 

The author reports the progress of 
retinoblastoma in a patient six months old. 
The eye most involved was removed, 
and the second eye treated by use of 
diathermy applications around the focus. 
One month later the focus was entirely 
surrounded by a scalloped border formed 
by the fused edges of the nine Safar 
punctures and it remained so for three 
months, then three new foci appeared. The 
eye was then treated with X rays. A 
course of 14 treatments in 33 days was 


given. The total dose was 1,750 r. Not 
much change was noted in the lesion until 
two months later, when the foci appeared 
hard and well-defined except for the lesion 
at 3 o'clock. Further X ray treatment was 
given, this time 3,066 r. in 28 exposures 
in 32 days. Seven months later all lesions 
appeared to be inactive. A month later 
the child showed signs of suffering from 
attacks of pain in the right side of the 
head and neck. Intracranial extension 
was probable although the eyes showed 
no signs of activity of the neoplasm. A 
course of deep X ray radiation to the 
cranium was followed by marked im- 
provement in the general condition. A 
course of 36 treatments (6,250 r.) was 
completed in 53 days. Two days later the 
child collapsed and died the following 
day. 

Post-mortem examination showed 
nodules of growth in the liver, in the sub- 
arachnoid space, and on the surface of 
the cerebral cortex, which was atrophic. 
Brain sections showed secondary retino- 
blastoma. The cells contained deeply 
stained nuclei and scanty cytoplasm with 
some rosette formation. 

Beulah Cushman. 


Maeder, G., and Muller, P. Unilateral 
pigmentary retinitis. Ann. d’ocul. 183: 
771-777, Sept., 1950. 

Unilateral pigmentary degeneration is 
very rare. In only 16 of the 47 cases men- 
tioned in the literature would the diag- 
nosis seem justified now. Among the 
other cases one eye was involved long 
after the other, in one case 30 years, or 
the condition was apparently secondary 
to one of numerous extraocular diseases 
ranging from epidemic encephalitis to 
mumps. Of the 16 bonafide cases on rec- 
ord, 9 were in males and 7 in females. In 
none were others in the family af- 
fected or was there positive evidence of 
hereditary transmission. In only two was 
the affected eye examined histologically 
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and in two deafness was present. The au- 
thors report the case of a 54-year-old 
woman who was under observation for 10 
years. Chas. A. Bahn. 


Obal, Adalbert. Macular damages in 
inanition, snowblindness and _ eclipse 
blindness. Problems of retinal nutrition. 
Klin. Monatsbl. f. Augenh, 117 :28-44, 
1950. 

The author observed a great number of 
persons who suffered from severe mal- 
nutrition and among them he found many 
with night blindness, central or ring 
scotoma and concentric contraction of the 
visual fields. These symptoms never ap- 
peared at the height of starvation but 
when the patient recuperated. At the be- 
ginning the diagnosis of retrobulbar 
neuritis was made because of the normal 
fundus findings. However, on closer ob- 
servation the author could detect surface 
irregularities, increased or atypical re- 
flexes in the macular region, a deeper red 
of the foveola, increased tortuosity of the 
retinal vessels and hyperemia of the ret- 
ina. The changes, however, are very 
slight and are seen commonly in normal 
persons, too. Nicotine amblyopia, snow 
blindness and eclipse blindness belong in 
this category of macular changes due to 
deficiency of nutrition. The author dis- 
cusses the metabolism of the retina. 
Night blindness, disturbances of light and 
dark adaptation and photophobia are re- 
sults of insufficiency of the cell metabolism 
of the retina. The central and paracentral 
scotomas are end results of nutritional 
disturbances in the macular region. 

R. Grunfeld. 


Panepinto, V., and Lo Cascio, G. Treat- 
ment of pigmentary degeneration of the 
retina according to the technique of Fila- 
tov. Giorn. ital. oftal. 3:311-317, July- 
Aug., 1950. 

In 16 patients pigmentary degeneration 
of the retina was treated by subconjunc- 
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tival implants of placenta and intramus- 
cular injections of fluid extract of 
placenta and leaves of aloe, according to 
the technique of Filatov. Very slight im- 
provement of vision was observed in six 
of the patients after six months, and an 
enlargement of the visual field in only 
one patient. Vito La Rocca. 


Scholtyssek, Hans. Observations on 
deep eye changes following deficiency 
nutrition. Klin. Monatsbl. f. Augenh. 
117 :1-18, 1950. 

The author discusses the _ retinal 
changes he observed in 50 patients who 
were suffering from malnutrition. He il- 
lustrates his statements by describing six 
case histories. The macula appeared to 
be covered by a thin veil and decolorized. 
The color changes were slight and were 
confined to very small spots. The color 
was yellowish rose or yellow, never 
white. No pigmentation was noted. The 
retinal periphery was always normal. 
Both eyes were equally affected. The 
vessels were characterized by an arterio- 
venous ratio of 1 to 2 or 2 to 2 and by 
dystonia, temporary hypertension or hy- 
potension. Visual-field defects could 
never be detected with certainty. Vision 
was diminished but returned to normal as 
soon as the spots disappeared. Vitamine 
and hormone therapy were ineffective. 
The patients were treated with a strych- 
nine preparation and within eight weeks 
the fundus regained its normal color and 
vision returned to normal. 

The underlying cause is protein de- 
ficiency which together with avitamino- 
sis and hormonal imbalance leads to vas- 
cular disturbances, to retinal edema and to 
very small hemorrhages. The vascular 
changes are functional, not degenerative 
and are entirely reversible. After absorp- 
tion of the edema and hemorrhages 
spotty discoloration of the retina and 
neuroepithelial disturbances remain. 


R. Grunfeld. 
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12 
OPTIC NERVE AND CHIASM 

Arkin, Wiktor. Optic neuritis in typhus. 
Klinika Oczna 19:215-221, 1949. 

The autho; discusses optic neuritis and 
presents h’s' own observations in cases 
seen durin« $he epidemic of typhoid fever 
in the ghe: 4 in Warsaw during the war. 
The onset,4i the disease is sudden, the 
dise is ph and edematous, the blood 
vessels ar;narrow and the visual field 
concentricfi ay contracted. The author be- 
lieves that” ithe same toxic agent causes 
thrombos; of vessels and optic neuritis. 
The grea*4requency of these complica- 
tions in t 3azhetto was ascribed to starva- 


tion. f Sylvan Brandon. 
Wilcze a Marian. Physiologic excava- 
tion of tl optic disc. Klinika Oczna 19: 


73-104, 1% Ho, 
The site ont shape of the disc vary 


considerably. The diameter of the disc 
may vary from 1.5 mm. to 2.5 mm. and 
the distance between the lamina cribrosa 
and the internal level of the opening of 
the disc vary between 0.28 mm. and 0.6 
mm. The discs which are convex or flat 
are usually smaller than the concave 
ones. Microscopic anatomy of the disc is 
presented and conditions are cited which 
influence the shape and the excavation of 
the disc. The most important are direc- 
tion of the scleral canal and the direction 
and number of nerve fibers and blood 
vessels, The author describes different 
types of physiological excavations. He 
cites the literature and statistics and then 
presents his own classification on the 
basis of an examination of 2,000 normal 
individuals. Statistical analysis is pre- 
sented in which the type of excavation is 
correlated with refraction of the eye and 
the age of the subject. (19 drawings, 6 
tables) Sylvan Brandon. 


NEWS ITEMS 
Edited by Donatp J. Lyte, M.D. 


News items 


601 Union Trust Building, Cincinnati 2 


y ould reach the editor by the 12th of the month but, to receive adequate publicity, notices 


of postgrad: Se courses, meetings, and so forth should be received by the editor at least three months 
before the date of occurrence. 


DEATHS 


Dr. Vincent Connole, Wilkes-Barre, 
Pennsylvani:y died October 15, 1950, aged 61 years. 
Dr. Oscar Seas Schenectady, New York, died 


October 23, %so, aged 48 years. 


ANNOUNCEMENTS 


Wayne Un) COURSE 

Applicatio for the 1951-52 class in the post- 
graduate coiPse in basic ophthalmology offered by 
Wayne Univ irsity, Detroit, are now being accepted. 

This cour# is presented once each year begin- 
ning in Sept*nber and is of nine months’ duration, 
meeting fro-t 8 a.m. to 5 P.M. on weekdays and 
from 8 a.m “to 12 Noon on Saturdays. Mornings 
are spent in lectures and laboratories; afternoons, 
in the clinicy:of hospitals affiliated with the college 


of medicine. Tuition for the course is $900 and the 
class is limited to 10 doctors. 

For application write to the Postgraduate De- 
partment, College of Medicine, Wayne University, 
1512 St. Antoine, Detroit 26. 


STANFORD RECEIVES GRANT 


A grant of $3,500 to the Stanford University 
School of Medicine, San Francisco, for two re- 
search projects on the causes of certain types of 
blindness among children has been announced by 
the National Society for the Prevention of Blind- 
ness, The studies will be concerned with amblyopia 
ex anopsia and congenital cataracts. 


WILLS CLINICAL CONFERENCE 


The third annual clinical conference of the staff 
and ex-residents of Wills Eye Hospital will be 
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held at the hospital Friday and Saturday, March 
16 and 17, 1951. The Arthur J. Bedell Lecture will 
be delivered by Dr. Conrad Berens of New York. 
In addition to the scientific program there will be 
color telecasts of ocular surgery. 

This will be the first time that color television 
has been used for a meeting of this nature, al- 
though it will not be the first time it has been used 
to depict eye surgery. In the 16 programs which 
the directors and sponsors, Smith, Kline, and 
French, have produced at four other medical meet- 
ings, ocular surgery has frequently been presented. 


CHICAGO SOCIETY PRIZE 


The Chicago Ophthalmological Society an- 
nounces that friends of the late Dr. Louis Both- 
man have contributed money through his medical 
fraternity, Phi Delta Epsilon, for a yearly prize of 
$100.00 for the best paper submitted to the society 
by an ophthalmologist in the Chicago area who has 
completed his training within the previous six years. 
Such paper may be used as an entrance thesis for 
membership in the society. Papers for the first 
award should be submitted to the secretary of the 
society, Dr. Gail R. Soper, 636 Church Street, 
Evanston, Illinois, not later than July 1, 1951. 


RETROLENTAL FIBROPLASIA RESEARCH 


The National Society for the Prevention of 
Blindness has made a grant of $2,500 to the New 
York University-Bellevue Medical Center to aid in 
determining the cause of the sudden increase in the 
number of premature infants being blinded by 
retrolental fibroplasia. 


OREGON POSTGRADUATE CONVENTION 


The 11th annual postgraduate convention of the 
Oregon Academy of Ophthalmology and Otolaryn- 
gology will be held in Portland from March 25 
through March 30. 

Ophthalmology sessions are scheduled for March 
26 and 27 and the morning of March 28. Guest 
lecturers for ophthalmology are: Dr. Richard G. 
Scobee, Saint Louis, and Dr. F. Bruce Fralick, 
Ann Arbor. Dr. Fralick will deliver the second 
annual John E. Weeks Memorial Lecture in oph- 
thalmology. 


STANFORD POSTGRADUATE CONFERENCE 


The Stanford University School of Medicine 
will present a postgraduate conference in clinical 
ophthalmology from March 26 through March 30. 
Registration will be open to physicians who limit 
their practice to the treatment of diseases of the 
eye or eye, ear, nose, and throat. In order to allow 
free discussion by members of the conference, 
registration will be limited to 30 physicians. 

Instructors will be Dr. A. Edward Maumenee, 
Dr. Dohrmann K. Pischel, Dr. Jerome W. Bett- 
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man, Dr. Earle H. McBain, Dr. Arthur J. Jampol- 
sky, and Dr. Max Fine. 

Programs and further information may be ob- 
tained from Office of the Dean, Stanford Uni- 
versity School of Medicine, 2398 Sacramento 
Street, San Francisco 15, California. 


AMERICAN BOARD EXAMINATIONS 


Candidates for the certificate of the American 
Board of Ophthalmology are accepted for exami- 
nation on the evidence of a written qualifying exam- 
ination held annually, in January, in various parts 
of the United States. Applications for the 1952 
written test must be filed before July Ist. Ninety- 
eight examinations have been held to date. Certifi- 
cates issued total 3,143. The 1951 examinations will 
be held in San Francisco, March 11th to 16th; in 
New York, May 3lst to June 5th; and in Chicago, 
October 8th to 13th. Dr. John H. Dunnington, New 
York, is chairman of the board and Dr. Edwin B. 
Dunphy, Boston, is secretary-treasurer. The execu- 
tive offices are at 56 Ivie Road, Cape Cottage, 
Maine. 

Societies 
BrooOKLYN MEETING 

The 114th regular meeting of the Brooklyn Oph- 
thalmological Society was held on December 21st. 
During the instruction hour, Dr. Alfred Kesten- 
baum (by invitation) discussed “Nystagmus.” Dr. 
Leo Loewe read a paper on “The pharmacodynam- 
ics of ACTH and cortisone,” and Dr. John M. 
McLean (by invitation) spoke on “The use of 
ACTH and cortisone in ophthalmology.” Dr. I. S. 
Edelstein, Dr. Willard N. Failing, Dr. E. Lipschik, 
Dr. Aaron Roth, and Dr. Aaron Kramer were 
elected to membership. 


AMERICAN Boarp oF OPpTIcIANRY 


Reports of the officers and committees of the 
American Board of Opticianry at its fifth annual 
meeting held recently in Chicago indicated that 
more than 500 qualified opticians had been certified 
since the board’s inception. 

One of the most significant reports submitted at 
the meeting covered the development of the Edu- 
cational Foundation in Ophthalmic Optics. More 
than $15,000 in pledges or cash have been contrib- 
uted to this foundation and it is hoped to establish 
scholarships to encourage qualified persons to ob- 
tain adequate education in the field of opticianry. 


PERSONALS 


The annual John O. McReynolds Lecture in 
Ophthalmology was given by Dr. Arlington C. 
Krause of the University of Chicago at the Uni- 
versity of Texas Medical Branch, Galveston, No- 
vember 6, 1950. Dr. Krause discussed some of his 
recent experimental studies on eye injury. 
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AMERICAN JOURNAL OF OPHTHALMOLOGY 


CONDENSED CHAPTERS FROM—— 


It was in the Guild’s third year, 1928, that it began the publication of 
its magazine GUILDCRAFT. 


Its purpose has been to provide a common meeting ground where the 
physician and dispenser might discuss common problems arising out of 
the close relationship between the two. 


During the years, many names distinguished in Ophthalmology and dis- 
pensing have appeared as contributors of articles in GUILDCRAFT. 


It has now been decided to send GUILDCRAFT to every Eye Phy- 
sician in the United States and Canada, and a whole year has been given 
to revising the mailing list for this purpose. 


But lists are not infallible ; nor are we. In the process we have probably 
missed some names. If you have not received a copy of GUILDCRAFT 
within this last month, won’t you send us your name and address so that 
you may receive it regularly every month hereafter? ~ 


No charge, of course! And we think you will like the magazine and find 
it helpful. It does not seek merely to duplicate the information already 
published in your own professional literature, but to provide additional 
information that usually is not otherwise available. 


Just drop a penny post card to us, at the address below. 


The Guild of Prescription] 
@pticians of America, Inc. 
110 E. 23rd Street New York (10) N.Y. 
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Universal 
Trial 


Frame 
an. DURALUMIN FOR LIGHTNESS 


Instrument 


No. 860—This test lens frame permits the use of Tillyer trial lenses 
Catalog 


by inserting spheres in back, cylinders next, prisms in front. It has 
independent eye adjustment, accurate temple adjustment, a wide 
range of positions for the bridge, and a corneal distance gauge. 
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ERRATUM 


Since the presswork on the original pages did not do 
justice to the illustrations in the paper by Dr. Arthur 
J. Bedell, the George Banta Publishing Company 
would deem it a favor if you would substitute the 
following pages for pages 1681 through 1737 in Vol- 
ume 33, 1950, of the American Journal of Ophthal- 
mology. 
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THE MACULA IN THE ELDERLY* 


THE 12TH DE SCHWEINITZ LECTURE 


ArTHUR J. Bepett, M.D. 
Albany, New York 


This memorial lecture is given in recogni- 
tion of the services rendered humanity by 
George E. de Schweinitz, a man of unusual 
charm of person and speech, a renowned 
teacher of ophthalmology, and an author of 
outstanding skill in the presentation of well- 
correlated material. 

As professor of ophthalmology in Jeffer- 
son Medical College and later head of the 
department of ophthalmology in the Univer- 
sity of Pennsylvania, he won the admiration 
of the students for his remarkable memory, 
his keen perceptions, and logical dissertations, 
and their gratitude for the patience he dis- 
played in their instruction. 

Dr. de Schweinitz was a statesman in the 
best sense of the term. He carried the mes- 
sage of improvement in the care of the sick 
to the medical profession and the laity. This 
skill culminated in his elevation in 1922 to 
the highest political office in American medi- 
cine, the presidency of the American Medical 
Association. 

We who follow him are inspired by a re- 
view of his life. From his philosophy we may 
learn muck to help us confute the derogatory 
exaggerations and falsehoods of those who 
would make medicine a state function, Under 
such control it would be impossible for any 
physician to achieve more than mediocrity or 
aspire to the fulness of vision which was a 
characteristic of the scholarly George E. de 
Schweinitz. He rose to fame by consistent, 
continuous effort to perfect himself in all 
that pertained to the art and science of medi- 
cine. 

It is a great privilege to address you in 


* Presented before the Section on Ophthalmology 
of the College of Physicians, Philadelphia, Penn- 
sylvania, November, 1949. 


remembrance of the indefatigable George de 
Schweinitz. 


THE MACULA IN THE ELDERLY 


The medical problem of caring for the 
elderly has assumed a prominent position in 
discussions on the health of the people of this 
nation. Geriatrics is accepted as a specialty, 
but as yet there has been no concise, readily 
available, comprehensive description of the 
changes in the macular region in the old, 

We are greatly indebted to the scores of 
authors who have recorded their findings, 
drawn conclusions, and added their names 
to the long list of eponyms. We also appre- 
ciate the comparatively few drawings and the 
still fewer photographs. Because of the limi- 
tations of time and space, no reference will 
be made to the articles which have been pub- 
lished and no disease names will be intro- 
duced. 

As far as is known, there never has been 
any long series of photographs covering 
months or years of observation. It is evident 
to the clinician that this is the only available 
method by which the course of the fundus 
alterations can be followed and each new 
phzse correctly placed in the all inclusive 
progression, It is especially true that, in many 
of the serious destructions, the disease ad- 
vances without phases or stages; that it is a 
constant destructive or invasive process. 

Even the most instructive monographs on 
the subject overstress certain major appear- 
ances without regarding them as a part of the 
whole inexorable transformation. 

This address will illustrate changes found 
in the macula of the elderly by means of pho- 
tographs, and attempt to reduce the number 
of so-called entities by showing that many 
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are simply phases of macular diseases which _ patients practically blind in one eye before 
pass through or terminate in somewhat sim-_ they appreciate the interference with their 
ilar but variable scars. The appearance of the _ vision. 
fundus has led to a multiplicity of designa- When first seen, the fundus appearance 
tions, a considerable amount of misunder- does not always reflect the original phase of 
standing, and, to a certain extent, has re- onset and for that, and other reasons, all 
tarded the recognition of the basic alterations types must be understood and the changes 
of the comparatively few types of senile recognized and correlated. 
macular disease. A study of hundreds of fundus photo- 
The time when a macular lesion presents graphs has led to the definite clinical con- 
symptoms depends upon a great many fac- clusion that there are demonstrable patterns, 
tors, the first of which is the acuteness of and that the life cycle of many can be re- 
observation on the part of the patient. The corded. This has resulted in the deletion of 
ability to recognize early and trivial depar- many name diseases which often were only 
tures from normal brings the patient to the isolated periods of progressing destructions. 
physician at an early date, But, unfortunate- The macular diseases will be segregated 
ly, it is not uncommon to find unobservant into three groups. These are not hard and 
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Piate 1 (Bepett). 1. Drusen. H. F., a 55-year-old woman, with corrected vision of 20/15, had drusen 
in both eyes. Small, bright spots were widely distributed about both the disc and the macula on a pale 
fundus. These were beneath the retinal vessels. 

2. Drusen. M. S., a man, aged 25 years, had a number of closely packed, brilliant, pale drusen about the 
macula. Vision was 20/20. 

3. Exudates. E. P. was 46 years of age. Eight years before he had had a severe macular retinopathy 
with a high NPN. Vision of the right eye was 20/20. There were an immense number of small, pinpoint 
spots similar in appearance to drusen. 

4. Drusen. S. K., a 66-year-old man, had innumerable, small bright spots in and about the four disc- 
diameter macular region. Vision with correction for mixed astigmatism was 20/20. 

5. Drusen, macular retinitis. Mrs. M. C., aged 66 years, had many, large, flat, pale-gray deposits sur- 
rounding a pink macula with a fine, granular pigment border. Vision of the right eye, with correction, 
was 20/40. The peripheral field was contracted and there was a small, central scotoma. 

6. Retinochoroiditis. A. B., aged 62 years, had poor sight in her right eye for four months. Vision was 
4/200; with correction, 20/70. Very large, flat, yellowish-gray spots surrounded a depigmented macular 
area in which there were several, pale, smoky-gray deposits. 

7. Retinochoroiditis, drusen. Mrs. M. L. The right eye of a woman, aged 63 years, showed many glisten- 
ing plaques in and about the macula on a fine, granular, pigmented base in which the choroid was partly 
absent. The vision was 20/50. 

8. Drusen, choroiditis. Mrs. L. S. was 63 years of age when, after 12 years of poor sight, she sought 
help. Vision of the left eve was 20/100. In a large, 3.5 disc-diameter circle there were many white spots of 
atrophic choroid about a 0.25 disc-diameter white macular scar with a few scattered pigment dots. 

9. Drusen, choroiditis, cholesterin. Mrs. H. M., aged 66 years, had had trouble with her eyes for 20 
years. Systolic pressure was 160 mm. Hg. Vision of the right eye was 10/200. The disc was clearly and 
distinctly outlined ; the veins and arteries normal. Throughout the entire fundus, especially in the posterior 
pole, were many gray spots. Some were quite large and all were beneath the retinal vessels. The center 
of the macular region was degenerated, grayish-brown, with several brilliant plaques of cholesterin. 

10. Drusen (March 21, 1939). Mrs. E. W., aged 60 years, had been photographed for eight years. She 
had extensive drusen in both eyes and, by comparing the first picture with the second, the evidence of 
growth was incontrovertible. Vision of the left eye was 20/30. The deposits, all beneath the retinal vessels, 
were confined to a circummacular area. In some of the larger spots fine pigment was visible. 

11. Drusen (April 4, 1945). The colloid masses had increased in size but were overshadowed in the 
center of the macular area where there was a pale, 0.5 disc-diameter spot of partial choroid absorption. 

12. Choroiditis. Mrs. B. M., when she was 68 years of age, had extensive perimacular degeneration with 
many bright, shining spots and several pigmented specks near a one disc-diameter depigmented center. The 
vision in this, her right eye, was 20/100. The left eye was the same. Her general physical condition was 


excellent. 
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is a genuine need for a deeper understanding 
of the course of senile macular disease. 

It was found that in some the first sign 
was a faint grayness of the retina with a slight 
fogginess but without a sharp definition of 
the border and very little or no retinal eleva- 
tion, 

In many there were pigmented, punctate 
granules, in others a well-outlined, round, 
gray, slightly raised area, while in some there 
was an ill-defined gray region and in others 


fast classes but will, if used as intended, aid 
in the early correct diagnosis. 

1. Those which may develop at any time 
from birth to death and, although seen in ad- 
vanced age, are not the result of senescence. 

2. Those found most often in the old but 
which may appear in the young. 

3. Those present only in the elderly. 

The citation of some of the signs which 
were present at the time of the primary visit 
to an ophthalmologist will prove that there 
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Pirate 2 (Bevetr). Drusen and exudate. (This is an excellent example of the similarity of drusen and 
exudate. If the patient had been seen only once, there might have been some confusion in the mind of 
the examiner, but, after observing her for many months, all doubt was dispelled and the true nature of 
the yellow spots was recognized. ) 

Mrs. J. S., aged 64 years, had systolic pressure of 180 mm. Hg. Four pictures of the left eye and five 
of the right illustrated some of the difficulties in distinguishing drusen from exudates, then there was a 
massive red hemorrhage with many soft, gray-yellow spots on its surface 

1. Senile macular degeneration, exudative. Left eye, vision: 20/200. An irregularly oval central area 
larger than one disc diameter and paler in color than the rest of the fundus had an outlining surface 
pigmentation. There were several exudates, discrete and confluent, the most prominent ones were between 
the disc and the macula. 

2. February 2, 1945. The macular area was much larger, more than two disc diameters, with a soft, 
yellow-gray indefined border. Some of the smaller exudates had disappeared but larger ones had spread 
above the central area and to the upper and outer side. A flat, bright red, granular hemorrhage was above 
it, while below there was a large, thicker extravasation giving a dark-pink appearance to that portion of 
the fundus. 

3. The large, superior macular hemorrhage was photographed from another angle. 

4. November 17, 1945. The exudate spots were markedly decreased in size and number. The granular 
hemorrhage had disappeared and in the macular region there was an irregular X-shaped white choroidal 
scar. 

5. January 7, 1944. Right eye, vision: 20/200. In the macular region there was a pale area one disc 
diameter in size. Surrounding the center, palest portion, there was an uneven, slightly granular ring with 
a faint cloud. Widely scattered yellow-white exudates were in a large circle about the macula. 

6. May 16, 1944. The macular area was more uniformly yellow-gray. The cloud cap was much wider 
and longer. Some of the exudate spots reached the cap but the most striking feature was the decrease in 
their size. 

7. September 20, 1944. The center area was smaller, not quite a disc diameter in size and the cloudy-gray 
cap covered more surface than the central area. 

8. February 2, 1945. A several disc-diameters, flat, granular, red hemorrhage partly encircled the macula. 
The exudate spots were smaller and the cloud was almost indistinguishable from the central area. 

9. November 17, 1945. Many of the exudates had disappeared. A few discrete ones remained above the 
disc. The large hemorrhage had almost vanished but a new one occupied the region between the disc and 
the macula. 

10. Retinochoroiditis. W. B., aged 52 years, had vision of the right eye of 20/100. The lens was clear. 
There were many thin clouds and shreds in the vitreous. The disc was well outlined with several lustrous 
plaques about and below the macula. 

11. Senile macular degeneration (August 20, 1942). Miss M. H., aged 81 years, had systolic pressure of 
176 mm. Hg. Her vision had been failing for six months. Five years ago she fell, striking her head, and 
had double vision for a time. Vision of the right eye was 1/200. There was a large mass of fresh blood 
in the choroid to the temporal side of the fundus impinging upon the macula. 

12. April 27, 1944. Extensive infiltration in the macular region with a few fresh hemorrhages and several 
flecks of pigment. 
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the gray area was surrounded by a ring of 
granular, flat hemorrhage. 

Sometimes the macula was darker than 
normal without any demonstrable elevation 
or depression. In others, the area was flat, < 
pale gray or a dull pink with irregular pig- 
mentation of its surface and border, 

Many times the patient was seen when 
there was only a single pigmented spot or one 
flat, rounded hemorrhage. Occasionally, the 
macula was yellow and flat, and not uncom- 
monly irregularly rounded spots of destruc- 
tion were sufficiently large to produce a light 
background with a few choroidal vessels 
crossing over it. 

Frequently, the disease was so far ad- 
vanced in time and in degree that there was a 
large yellow-gray elevation of the retina with 
umbilicated center, or the central mass was 
so great in thickness and covered so large a 
surface that it bulged forward into the vitre- 
ous. The degree of pigmentation in such 
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lesions varied from thick, almost black sheets 
to fine, scattered, pinpoint dots. Between 
these extremes, all sizes were encountered. 

Some patients did not seek help until the 
macular area was totally disintegrated with a 
complete or partial ring of yellow-white 
exudate spots close to the margin of the lesion 
or separated from it by a measurable clear 
zone, the so-called retinitis circinata. 

The difficulties in differential diagnosis be- 
came manifest when the elevation in the macu- 
lar region was great and the irregular pig- 
mentation marked. 

In benign melanoma the grayish brown 
area was usually flat, well-defined, and crossed 
by the retinal vessels. Sometimes it was un- 
evenly raised, mottled, and the site of abnor- 
mal, superficial vessels. 

In congenital grouped pigmentation the 
spots were usually in one quadrant. The 
smallest were near the disc. They never pre- 
sented a diagnostic problem. 


Senile macular degeneration, exudative (May 23, 1942). I. B., aged 80 years, had 


systolic pressure of 200 mm. Hg. A three disc-diameter area, including the macula, was depigmented. 
Directly in the macula was an oval, gray-white spot with a faintly pigmented edge. 
2. June 15, 1945. The gray center was reduced in size. The surrounding portion was flatter with a few 


lacelike deposits near its upper outer edge. 
3. Macular exudates (January 5, 


1944). Mrs. E. A. was 60 vears of age. The sight had been blurred 


for two months. Vision in the left eve was 20/70. The macular region was studded with bright spots 
very similar to drusen with some marginal areas of lacelike exudate. 

4. March 3, 1945. The spots were less distinct. The distal lace exudate was greater. 

5. January 16, 1946. The exudates were still paler and the lace portion was a smaller, silvery sheet. 


There were a few granular hemorrhages. 
6. Choroidal 


vessel sclerosis. Mrs. D. R., aged 74 years had blood pressure of 140/80 mm. Hg. Vision 


in the right eye was 6/200. Extending from the disc were six oval areas of choroidal absorption. The 
macular region was occupied by a three disc-diameter, muddy-gray, elevated area on the surface of which 


were three dark red hemorrhages. 


7. Choroidal vessel sclerosis. H. S., aged 70 years had vision in the left eye of 20/200. There were four 
distinct areas of choroidal vessel sclerosis shining through depigmented spots of variable size, the largest 
one occupied the macula. Surrounding these were several bright exudate spots. 

8. Right eye, vision was 18/200. Several small, choroidal scars surrounded a pale, ovoid, depigmented 
macular area, on the base of which the choroidal vessels were visible. The borders were heavily pigmented. 

9. Senile macular degeneration, exudative. E. F.. aged 64 years had had failing vision for one year. 
Systolic pressure was 140 mm. Hg. Left eye, vision was 20/100. There was a two disc-diameter, puckered, 
gray macular scar with a few pigment spots on its surface and a ring of exudates. 

10. Retinitis punctata albescens. Mrs. R. H., aged 45 years, had been under observation for many years 


with a retinitis punctata albescens. 


11. The macula was depigmented with a black border. 


12. Pigmentary retinopathy. The last picture taken shortly before death, when she was 81 years of age, 


showed an increase in the macular destruction with an intensificatica of the pigment border. 
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dates. After two weeks of observation, all 
doubt was dispelled for the dark mass was 
smaller. The clot disappeared and a choroid 
scar became visible. 

It must not be inferred that even with 
photographs the diagnosis can always be made 
on the first visit. Such is not the rule, but it 
can be stated that no suspicious or doubtful 
case should be considered to have had a com- 
plete examination until the study of clear 
photographs confirms the diagnosis. 

An elderly patient may present a great 
variety of fundus signs and care is necessary 
to place them in the life cycle of either an 
inflammatory or degenerative macular dis- 


In malignant melanoma the circumscribed, 
dark tumor was only slightly elevated with 
a translucent retina or a large, bulging, globu- 
lar mass, or nodular, uneven-surfaced, ir- 
regularly outlined protrusion both with and 
without pale spots of lessened pigmentation. 

The diagnosis is usually correctly made by 
the analysis of repeated photographs. When 
the mass is enlarging and the pigmentation in- 
creasing, a growth is suspected, and if there 
are no pathologic retinal or choroidal vessels, 
a tumor is considered most probable. 

A very large, choroidal hemorrhage simu- 
lated a neoplasm. It was elevated with a 
smooth surface and sharply defined border. 
There were many differences in the caliber 
of the arteries and the several retinal exu- 


ease, 
Drusen, colloid excrescences, may be pres- 


Piate 4 (Bevert). 1. Retinal veil. D. W., a very frail 83-year-old man, had a systolic pressure of 152 
mm. Hg. Left eye, vision was 1/200, with a —7.0D. sph. > —5.0D. cyl. ax. 90° = 20/50. A 2.5 disc- 
diameter golden fleece partially covered the retina in the macular region. The right eye was similar. 

2. Retinal veil. Mrs. A. P. was 63 years of age when the vision of her left eye was 20/100. The blood 
pressure was 142/100 mm. Hg. In the macular region there was a thin veil on the retina with many small 
openings. The right eye was the same. 

3. Macular exudates. H. M., aged 77 years, had failing sight for one year. Systolic pressure was 156 
mm. Hg. Right eye, vision was 20/100. Irregular depigmentation in the macula was clearly seen on a 
bleached background. 

4. Organized exudates. Left eye, vision was 20/200. The disc was surrounded by a ring of choroidal 
atrophy and a large, pale, oblong area, a partial coloboma of the choroid. The macular scar was oval with 
a slightly elevated, white crescentic band close to the faintly pigmented, flatter center, with a few small 
vessels in it. There was one dot of blood. 

5. Macular exudate. Mrs. B. N., aged 59 years, had vision in the right eye of 3/200. Her sight had been 
failing for five months. In the macular region was a large, yellow cyst with a level upper margin. 

6. Senile macular degeneration. J}. D. was 62 years of age. Vision of the right eye was 2/200. The macu- 
lar region consisted of a flat, yellow square above a 1.0 by 2.5 disc-diameter, curved, white prominent band 
and many scattered flecks of pigment. 

7. Diabetic retinopathy (April 13, 1938). Mrs. N. H., aged 62 years, had had mild diabetes for a short 
time. The blood sugar was 100 mg. percent. Left eye, vision was 6/200. The retinal veins were dilated and 
the arteries slightly smaller than normal. Many yellow-white exudates were about the macula. There 
were a few, round, red hemorrhages, minute aneurysms and several thin streaks of blood. 

8. September 5, 1938. The blood sugar was 157 mg. percent, and the systolic pressure, 160 mm. Hg. 
The vision was 20/200. A broad, yellow ring of exudates surrounded the macula, the form often alluded 
to as circinate. 

9. Retinal exudates (June 19, 1941). J. B., a 69-year-old man, had a systolic pressure of 140 mm. Hg. 
Right eye, vision was 1/100. A nebulous arc of small lacelike exudates was about a small macular 
hemorrhage. 

10. October 8, 1941. A crescent of small, bright exudates partly encircled the macula on which there 
were several small hemorrhages. 

11. January 27, 1942. The collar of exudates had broadened and the macula was more swollen and gray. 

12. Senile macular degeneration, crown of exudates. Mrs. C. H., a woman, aged 72 years, had a systolic 
pressure of 130 mm. Hg. The vision in the left eye was 1/200. The right had the same degeneration. 
Seven months after the first picture, the exudates had so increased that the dark hemorrhage-spotted 
macula was almost completely surrounded. 
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tween them. Very large drusen may coalesce 
and cause some reduction in central visual 
acuity. Confusion is increased when, super- 


ent from childhood to death. The early in- 
dividual lesions are small, discrete, and bright 
yellow, commonly found in the posterior por- 
tion of the fundus, in the macular region, or 
only to the nasal side of the disc. They may 
increase in number and size or remain almost 


imposed upon drusen, there is an absorption 
of the choroid, macular degeneration, or mas- 
sive exudates. 

Drusen grow and may, by the simple in- 
crease in volume, push the pigment to one side 
and, further, they may disturb the retinal 


stationary for years. 

The drusen of the elderly are often, how- 
ever, clinically different, flat, or slightly ele- 
vated, gray-yellow areas lying beneath the 
retinal vessels. As the patient grows older, 


elements causing not only a reduction in the 
central vision but also, and not uncommonly, 
a distortion of objects. It is obvious that with 
this combination of signs and symptoms the 


differences in size, thickness, and color of the 
individual and collected masses cover such a 
large range that errors in diagnosis are fre- early stage of a more destructive disease may 
quently made, This is especially so when the not be appreciated and the true significance 
drusen increase in thickness to such an ex- of the changes not evaluated until the visual 


tent that pigment is distributed on and be- 


loss is considerable. 


Pirate 5 (Bevetr). 1. Early macular degeneration (November 14, 1942). J. K., aged 72 years, had 
generalized arteriosclerosis. Left eye, vision was 5/200. Systolic pressure was 162 mm. Hg. Sight had 
been defective for two years. There was a small, 0.25 disc-diameter, pale-pink macular area surrounded by 
bright red blood with an outer wall of small exudates. 

2. January 16, 1943. The lacelike border almost encircled the macular hemorrhage. 

3. February 5, 1944. The oval of exudates was decidedly smaller. 

4. Senile macular degeneration, exudative (October 8, 1942). Mrs. E. R., aged 55 years, had blood 
pressure of 220/110 mm. Hg. At a later date it was 234/108 mm. Hg. Right eye, vision was 20/50. A 
perfect circle of exudate spots was above the macula and was crossed by the superior temporal vessels. 
Scattered about the region were many fine, discrete dots with one small choroidal scar. 

5. July 8, 1943. The diameter of the crown of exudate was larger but the exudates were fewer. The 
circle was broken and a second 2.5 disc-diameter ring impineed upon the temporal side of the macula. 

6. Senile macular degeneration, exudative. Mrs. S. G., aged 61 years, had systolic pressure of 160 mm. 
Hg. She had known that her sight was failing for 18 months. She had albuminuria. Right eye, vision was 
2/200. Many fine exudates were scattered about the disc. In the macular region there was a large plaque 
of exudate with a sharp, thick, horizontal edge. 

7. Senile macular degeneration, exudative. Mrs. W. G., aged 67 years, had systolic pressure of 260 mm. 
Hg., with arteriosclerosis and hypertension. Left eye, vision was 1/200. The macular area was occupied 
by a six dise-diameter, white, flocculent mass with a frayed edge of smaller dots. There were several 
hemorrhages scattered about the edge of the mass and also in the comparatively clear center. 

8. Round macular degeneration. E. F., aged 64 years, had vision of the right eve of 20/100. The macular 
region was a pale circle of about one disc diameter, enclosed in a linelike ring of blood and pigment. 
Exudate spots encircled it. 

9. Round macular degeneration. Mrs. H. B., aged 67 years, had systolic pressure of 150 mm. Hg. Right 
eye, vision was 20/100. The pale macular area, partly surrounded by scattered pigment specks, was a little 
larger than one disc diameter. There were many flat exudates and several lustrous plaques. 

10. Postinflammatory hole in the macula, Mrs. F. C., aged 19 years, had vision in the left eye of 20/200. 
There was a large, red-based macular hole and also a white connective-tissue mass over the inferior 
temporal portion of the disc. 

11, Senile macular degeneration, exudative. Mrs. L. P., 68 years of age, had systolic pressure of 168 
mm. Hg. Right eye, vision was 1/200. A large, two disc-diameter, white, elevated = md in the macular 
region had two narrow, hornlike projections above and one below. 

12. Retinitis proliferans. Mrs. V. G., aged 63 years, suddenly discovered loss of sight in the right eye. 
Systolic pressure was 260 mm. Hg. There was a markedly contracted field with a central scotoma. Right 
eye, vision was 1/200. The macular area was swollen and gray, with a white crescent near its center. 
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The deposits may become so large and so 
heavily pigmented that the uninitiated may 
diagnose the condition as retinochoroiditis. 
The vision may be reduced when the drusen 
are gross, closely packed together, or when 
there is a concurrent choroidal destruction 


cling ones. The entire macula may be covered 
with small dots. Big and little drusen may 
surround the disc and the macula. Often there 
is a pale, confluent, central aggregation in one 
eye and irregular pigmented lines in the 
other. The macula may be a one disc-di- 


ameter, flat, more or less rounded area with a 
pale, outlining circle, or a thin, pigmented 
marginal line. 

Sometimes, large, soft, gray spots are 
about the macula with many fine dots 
arranged as a ring beyond them. Gray drusen 
with pale centers may be outlined unusually 
well, or be so bright that they are almost 


with a pale, pink, flat, unevenly pigmented 
round or ovoid center. 

The majority of patients with drusen show 
binocular involvement. The colloids vary in 
size from pinpoints to spots larger than the 
widest part of the retinal vein. 

The central drusen may be much larger, 
softer, and less defined than the outer encir- 


Pirate 6 (Bevett). 1. Macular edema (March 23, 1945). Mrs. S. B., 72 years of age, had systolic pres- 
sure of 138 mm. Hg. She was very frail. Right eye, vision was 20/40. The macular region was edematous 
with a bright red oval of hemorrhage about 0.2 disc diameter in size. To the lower outer side of the region 
there was a thin fleck of hemorrhage. 

2. Senile macular degeneration, exudative (June 19, 1946). The ring of exudate was almost complete 
with new collections extending from the border where part of them merged into a large, softer mass. 

3. June 19, 1947. The site of the first exudate arc was occupied by a dark-red crescentic hemorrhage. 
Above the edematous macula there was a horizontal arc of lacelike exudate and to the inferior and 
temporal portion a larger, thicker mass of similar type beyond which the absorbing thick area was evident 
with a very faint hemorrhage. 

4. October 14, 1947. The change was very marked. The almost complete ring of exudate was wide and 
thick. The outer portion remained cloudy yellow, while beneath the circle there was a larger mass of 
exudate. 

5. Senile macular degeneration, exudative. Mrs. A. H., 65 years of age, had systolic pressure of 154 
mm. Hg. She happened to discover the poor sight about four weeks before her first visit. Right eye, vision 
was 3/200. The macular region was thick, pale, and definitely outlined about 0.25 disc diameter in size. 
\ large, C-shaped, lacelike exudate covered the upper and outer portion of the lower border and was 
separated from the center by a comparatively clear zone. 

6. Senile macular degeneration, exudative (September 17, 1943). Mrs. M. N., aged 55 years, had 
systolic pressure of 108 mm. Hg. This patient was examined one year after the sight of her left eye had 
failed. A 60-degree central scotoma was present. Left eye, vision was 1/200. Surrounding a two disc- 
diameter elevated macular region was a thick, soft appearing, yellow exudate with a very sharply defined, 
fingerlike extension. 

7. July 12, 1945. A lacelike border of exudate encircled the degenerated macular region with its irregular 
pigmentation and faint hemorrhages. 

8. March 25, 1949. The lacelike border was much decreased in extent and thickness. The macula was 
more degenerated and a muddy gray and the pigment was greater. 

9. Senile macular degeneration, exudative (October 2, 1940). Mrs. A. W., 69 years of age, had systolic 
pressure of 238 mm. Hg. She had a left-sided facial paralysis and circulatory accident involving the 
tongue, left side of face, and arm. Six weeks previously, the right side was similarly affected. Left eye, 
vision was 1/200. There were a few, small, red hemorrhages to the nasal side of the disc. The macular 
area was dark with granular pigmentation about one-third disc diameter. Between it and the disc there 
was an irregular patch of soft, yellow exudates of the lace type. 

10. May 15, 1942. The exudate patch was larger and many fresh, superficial, flame-shaped hemorrhages 
were below the disc. 

11. January 28, 1943. There were a few new hemorrhages above the macula. The exudate was in the 
form of an inferior arc. 

12. May 5, 1944. There were a few hemorrhages in the macula. The exudates between it and the disc 
were much thicker and more homogeneous. The lace portion was smaller except in the outer pole. 


=. 
= 
: 
¢ 
+ 
e 


THE MACULA IN THE ELDERLY 


PLATE 6 


1694 


white; or they may be associated with bril- 
liant, light-reflecting cholesterin crystals. 

When a macular degeneration develops in 
an eye with large colloid collections, it passes 
through the same stages as any similar de- 
generation, but the drusen may obscure some 
of the details and in that way lead to an in- 
correct appraisal of the condition. 

Senile drusen invariably increase in size. 
This has been confirmed by serial photo- 
graphs, It is, therefore, apparent that drusen 
may be placed in all three groups. 

Group | alterations are so numerous and so 
varied in appearance as to size, color, and 
form that they are only mentioned in this 
communication, 

The changes in this group, those which 
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may develop or be discovered at any time in 
life, include congenital anomalies and the so- 
called macular colobomas. Both of these may 
escape recognition until the patient develops 
poor vision in the unaffected eye. 

Following trauma there may be a rupture 
of the choroid, a hole in the macula, or a 
retinochoroiditis with irregular deposits of 
pigment on a depigmented background. 

Ovoid scars of former choroiditis closely 
resemble senile changes by their irregular 
pigmentation. There are, however, definite 
clinical differences in the surface, at the rim, 
and in the retinal vessels, 

Among the rarer changes are scars, the re- 
sult of a central conglobate tubercle, the dis- 
figured macula following thrombosis of the 


—> 

Prate 7 (Bevewt). 1. Senile macular degeneration, hemorrhage (September 7, 1940). Mrs. C. K., aged 
64 years, had blood pressure of 120/80 mm. Hg. She had known that the sight of the right eve was poor 
for nine months. She had been treating for sinus trouble. A large, four disc diameters, circle of blood 
enclosed an elevated, cloudy macula. To the nasal side of the hemorrhages were many pinpoint exudates. 

2. Exudative. The diffuse macular hemorrhages had all disappeared leaving a gray, slightly elevated 
macula and an ill-defined circle of exudates. 

3. Retinochoroiditis. C. D., aged 39 vears, showed a negative Wassermann test. His eye complaint was 
of five months’ duration. Right eye, vision was 10/200. There was a group of several small exudates on the 
inferior border of an irregularly pale, one disc-diameter macular area, with a faint hemorrhage forming 
its lower border. 

4. Senile macular degeneration in diabetes. Mrs. A. H., aged 70 years, had been a diabetic for two years. 
Vision had been failing for two years. Systolic pressure was 140 mm. Hg. Right eye, vision was 1/200. 
\ four dise-diameter macular area was partially outlined with lacelike exudate above a homogeneous mass 
below. 

5. Senile macular degeneration, exudative. Mrs. B. P., aged 72 years, had systolic pressure of 150 mm. 
Hg. Left eye, vision was 1/200. An example of an early, so-called circinate retinitis, with a partial crown 
above and many hemorrhages near the lower border of a partly depigmented macula 

6. Senile macular degeneration, exudative. Mrs. M. B., aged 81 years, had systolic pressure of 160 mm. 
Hg. Right eye, viston was 1/200. The broken ring of exudates encircled a three disc-diameter macular 
area with slightly irregular pigment. 

7. Senile macular degeneration, exudative. Mrs. A. V., aged 78 years, had systolic pressure of 160 mm. 
Hg. She had been unable to read for one year. Left eye, vision was 8/200. A 2.5 disc-diameter macular 
area was pale and enclosed by an indefinite crown of lace exudates. 

8. Senile macular degeneration, exudative (June 10, 1948). G. S., aged 53 years, had two weeks previ- 
ously noticed distortion of vision in his only eye. The left eye had been removed following an accident. 
Right eye, vision was 20/100. A two disc-diameter ring of soft, almost-white exudate spots surrounded 
the macula. 

9. May 27, 1949. Vision was 20/200 with a five-degree central scotoma. The circle of exudate was about 
twice as large and consisted of minute dots. 

10. Senile macular degeneration, exudative. C. C., aged 70 years, had vision of the right eye of 1/200. 
\ large oval, about seven disc diameters, surrounded a depigmented zone in the center of which was a 
large, gray, soft, elevated mass. The outer rim was of the so-cal'ed c'rcinate type of exudate 

11. Senile macular degeneration, exudative (November 30, 1944). Mrs. L. L., aged 60 years, had blood 
pressure of 190/80. Left eye, vision was 5/200. A large, bright triangular area of whitish exudate extended 
from the temporal side of the disc downward beyond the macula. 

12. May 3, 1945. The exudate had contracted to an oval slightly smaller than one disc diameter. Vision 


was 1/200. 


. 
‘ 
ve 
q 


LDE 


Z 
~ 

= 


1695 
7 
Gs PLATE 


1696 ARTHUR J. BEDELL 


central retinal vein and the so-called juvenile only in middle or late life. They must not be 
macular degenerations. confused with preretinal edema, the so- 
A cyst of the macula may develop at almost called central serous retinitis, a condition 
any age. It may be very small, flat, and which has been incorrectly diagnosed as cen- 
sharply outlined, or two disc diameters in _ tral detachment of the retina. 
size with a well-defined border and appear Group 2 changes which may be found in 
pale, almost transparent, translucent, or patients before they reach old age, but which 
yellowish. The larger ones are probably found may develop later, include the macular de- 


Piate 8 (Bepett). 1. Senile macular degeneration. M. S., a 67-year-old woman, with a systolic pressure 
of 150 mm. Hg., complained of poor vision and had a complete central scotoma in each eye. Right eye, 
vision was 20/50. The fundus findings were negative except in the pale, pink macular region where there 
were a great many small, pigmented collections irregularly arranged in three nearly vertical lines. 

2. Senile macular degeneration, exudative. Left eye, vision was 20/100. An incomplete ring of small 
dots of exudate encircled a thin, red hemorrhage and a few deep retinal exudates in the macular area. 
The inferior portion of the exudate circle was the widest. 

3. August 28, 1946. A complete band of exudate surrounded the oval macular region which was an 
elevated, yellow-gray mass with several small hemorrhages near the lower margin. The retinal vessels 
passed over the exudates. 

4. June 13, 1946. The ring of exudate had enlarged and broadened to enclose the obliquely oval unevenly 
surfaced macular area. The central portion, about two disc diameters, was the most involved. There were 
several small, bright red linear hemorrhages between this part and the inner margin of the inferior exudate 
crown. 

5. April 15, 1947. The three disc-diameter macular area was elevated, uneven, and mottled with two 
incomplete rings of exudate. The inner was a flat, gray, V-shaped band close to the outer, upper, and 
lower margin of the macular region. The other a deep, yellow, flat, narrow circle was complemented by 
the former, a large crescent, densest inferiorly. There were many fine exudates similar to but brighter than 
those present at the first examination. 

6. October 22, 1948. The enlarged, four disc-diameter macular area was a prominent 2 to 3 disc-diameter 
grayish mass with uneven surface, dense pigmentations above, thin choroidal vessels in parts of the floor 
and several small, fresh hemorrhages. The lower half was partially covered by a broad 0.5 disc-diameter 
gray sheet which curved over the central scar. 

7. Senile macular degeneration. (An excellent example of the transformation of a few exudates to a 
thick, gray band while the macular area became an elevated, disorganized mass. Even after several years 
new hemorrhages appeared. ) 


September 30, 1943. L. P., a 63-year-old woman, was under observation for three years. She had 
| hypertrophic arthritis. Blood pressure was 184/102 mm. Hg, with generalized arteriosclerosis. After three 
+ months of poor vision, she presented with vision in her left eye, 20/50, and a 10-degree oval central 
' scotoma. The retinal veins were full and the arteries small. The 1.5 disc-diameter macular region was 
| gray and edematous, with faintly speckled pigmentations and several small dots of blood close to the 
' vessels which crossed the upper edge of the pigment. 

: 8. October 18, 1943. The hemorrhages were larger and extended above the crossing vein. There were 


a few extravasations near the center of the area which was larger and more varied in color. 

9. September 30, 1943. The right eve (vision of 20/30) remained unchanged. It is shown because of 
the irregular oval of finely pigmented specks above an unevenly depigmented macula. A nonexudative 
form. 

10. December 6, 1943. Subjectively, the chief complaint was frequent flashes of blinding light. Left eye, 
vision was 20/200. An irregular, circular band of blood, about three disc diameters, embraces the macular 
region with a pale center and a ring of pigment. The hemorrhages were broad or small dots and the 
retinal vessels were not covered by them. 

11. February 22, 1944. Left eye, vision was 6/200. Systolic pressure was 220 mm. Hg. The oval macular 
region was a gray, prominent swelling nearly two disc diameters in its largest vertical diameter. The blood 
had almost completely disappeared in lower disc side quadrant and was thinner in every other part. 

12. December 16, 1944. Vision was 20/200. A rounded, gray mass about the size of the disc occupied the 
macular region and was surrounded by a flat, dark ring about one third as wide. (A classical onset and 
termination.) 
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generation found in advanced angioid streaks, 
the macular star of hypertension or nephritis, 
or any of the numerous types of retinitis or 
choroiditis, also the infinite phases of the 
retinopathy of diabetes and those which re- 
sult from glaucoma where there is either a 
macular depigmentation or an irregular de- 
position of pigment. 

Likewise in this group are the macular 
destructions and retinal tears of high degrees 
of myopia, where at times the retina and 
choroid are so stretched that what would be 
common in a hyperopic eye becomes so dis- 
torted and the background so altered that it 
seems to be a new form. The regional absorp- 
tion of the choroid in myopia leaves a white 
scleral patch and, if pigmentation follows, the 
center may be surrounded by a wide white 
band. 

The vascular states are so numerous that 
they may be properly placed in the second as 
well as the third group. 

In considering conditions which practically 
never appear except in the elderly, Group 3, 
the first is hemorrhage, and this may be 
divided into that which comes from the retinal 
vessels and that from the choroidal. 
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Following a frank thrombosis of one of 
the retinal veins, the blood may seep over the 
macula and after a short time the appearance 
is the same as that of a typical senile degenera- 
tion, with practically no evidence of the mode 
of onset. At other times, the blood from an 
occluded vein is collected as a ball directly 
over the macula and, unless the patient has 
been seen before the development of the 
globular mass, the real cause cannot be diag- 
nosed, The blood may entirely disappear but 
the macular region remains disorganized as a 
flat, yellow-gray, ill-defined area with loss of 
central vision. 

In an extensive macular hemorrhage, the 
flow of blood may be traced from a broken 
vessel as a gray, faintly blood-tinged cloud 
floating from the vein down over the macula. 
There are other retinal hemorrhages where 
the blood is widely dispersed over a broad, 
macular region with several fine, bright dots 
between it and the disc. This form often 
passes through a period when a crown of 
exudate, the so-called circinate, surrounds it. 

Following a simple, round, red, macular 
hemorrhage, resolution may be complete. 

The choroidal hemorrhages are most often 


Piate 9 (Bevett). 1. Macular hemorrhage. J. B. T., aged 64 years, presents an interesting example of 
a large, macular hemorrhage which subsided and left a gray, flat scar. He had had poor sight for three 
days. There was a central scotoma close to the 10-degree limit. Systolic pressure was 120 mm. Hg. (The 
illustrations show the method of absorption of the blood and the organization of a flat scar.) 

2. May 6, 1946. Right eye, vision was 4/200. There was a large, oval hemorrhage in the macular region. 
The outer border was a broad white band with gray exudates above the shrinking clot. 

3. July 30, 1946. The massive exudates above the macula were decidedly increased in number and size. 
The outlining white arc was reduced in width and length. There were several dark-red hemorrhages over 


and to the temporal side of the macula. 


4. October 3, 1947. There was a gray, scarred macula with vision reduced to 3/200 and with a 10-degree 


central scotoma. 


5. Macular hemorrhage (June 23, 1945). D. L., a 36-year-old man, had vision of the left eye of 20/100. 
There was a round, macular hemorrhage, about one disc diameter, with a central, brilliant spot. 

6. July 2, 1945. The macular hemorrhage was shrinking, decreasing in depth and surface. 

7. July 19, 1945. The hemorrhage had disappeared and the vision was 20/20. 

8. Thrombosis retinal vein. (September 26, 1946). Mrs. F. G., aged 48 years, had vision in the right 
eye of 3/200. There was a thrombosis of the superior, temporal vein with a widespread extravasation. 

9. November 4, 1946. The hemorrhage covered less surface but was much denser. 

10. April 22, 1947. Vision, 20/200. The hemorrhage was much thinner. White areas were in the center 
of the clots and several fine, pinpoint exudates were between the macula and the disc. 

11. November 11, 1947. A round hemorrhage occupied the macular region with a brilliant apex dot. 

12. January 7, 1949. Vision, 20/70. There was a very faint remnant of the macular hemorrhage. 
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flat, granular in appearance, and assume a 
circular form, sometimes a single, small are at 
the margin of the macula. They tend to creep 
around the macula and at the same time ex- 
pand as a widening circle, sometimes a com- 
plete ring but more often only partial. They 
vary in width from narrow lines to bands 
almost as broad as the disc. They constantly 
change and from one week to another it is 
possible to note decrease in one portion and 
increase in another, These ares of blood may 
appear at any time during the life of the in- 
dividual but are often evidence of 
senility. They may recur after the eye has 
been quiet for years and are, therefore, very 
unreliable guides as to the time when the 


most 


macula was first involved. 
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so large, so thick, so dark, and so elevated that 
it simulates a choroidal tumor. Usually, there 
are coincident retinal vascular changes and 
exudates which enable the physician to ex- 
clude malignancy. 

The choroidal vessels may become sclerosed 
in small, irregularly scattered spots about the 
posterior pole. Larger areas of 2 to 3 disc 
diameters, or most of the visible fundus, may 
be involved. The twisted, tortuous, white 
vessels show that they are on different levels 
with a sharp demarcation between the affected 
and unaffected portions, a disappearance of 
the pigment layers. 

When a patient is seen at an early stage of 
sclerosis, the overlying retina is slightly 
cloudy so that the choroidal vessels are seen 


Occasionally, a choroidal extravasation is as through a fog. 


Pirate 10. (Bevect.). 1. Senile macular degeneration (December 23, 1937). B. S., aged 67 years, had 
had poor vision in his right eye for four years; vision in the left eye had been failing for seven months 
Systolic pressure was 130 mm. Hg. The left eve showed a dark-red hemorrhage surrounding the gray, 
2.5 disc-diameter macular area. The hemorrhage was uneven in thickness as well as width. 

2. January 14, 1938. The blood was distributed in a larger ring. The center was irregularly depigmented 

3. March 16, 1938. There were more hemorrhages covering a much wider area so that they impinged 
upon the temporal side of the disc and extended about four disc diameters. They were widely separated, 
some were large, others very small. The macular region was paler. 

4. April 15, 1938. The crown of blood was decreased in density and no fresh hemorrhages had appeared 

5. June 25, 1938 There was marked reduction in the size of the hemorrhages. A few fresh ones were at 
the extreme upper and lower borders of the macular area which was paler in color, with a thin hemorrhage 
on its surface. 

6. August 18, 1938. A few recent hemorrhages were between the inferior temporal vessels. The macular 
area was stil! paler, with faint linear granular hemorrhages. 

7. December 14, 1938. Some fresh blood was below the lower nasal margin of the disc. The macular 
area was becoming more constricted and yellow. (This ts a common form of macular destruction.) 

8. Macular hemorrhage, diabetes, hypertension (December 18, 1942). Mrs. A. P., aged 70 years, had 
systolic pressure of 178 mm. Hg. She had been a diabetic for several years. Left eye, vision was 1/20. 
There was a dark, macular hemorrhage a little larger than the disc in size with a horizontal upper border 
and bright reflections from the surface. A thin layer of blood extended obliquely from the superior 
temporal vessels down to it. 

9. December 31, 1942. The macular hemorrhage was less dense, the center was pale, and the red cloud 
above it was larger, almost three disc diameters. 

10. January 7, 1943. There had been very little change in the macular blood clot. The upper hemorrhage 
had increased transversely so that it was nearer the disc, and the two lighter spots were more obscured 
by a thicker, darker hemorrhage which was a little larger than the macular one. 

11. February 19, 1943. The macular clot was slightly decreased. The deeper hemorrhage extended from 
the temporal side of the disc, almost five disc diameters, as a broad oval zone, with blood in a thin layer 
close to the disc and an outer upper margin. The dark center of this portion was smaller and the far 
temporal border was pale with several small dots of exudate. 

12. Macular degeneration (June 23, 1943). There was a very marked decrease in blood. The macular 
clot had almost disappeared with only two small hemorrhages above. A few lacelike specks were in a 
vertical oval, outlining the temporal side of this region. Vision was 20/100. When last seen the systolic 
pressure was 230 mm. Hg. 
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A severe retinochoroiditis may leave a_ jacent to the temporal side of the disc, or the 
large, circumscribed region with scattered crown may become a homogeneous band 
pigment and markedly sclerosed choroidal which disappears leaving no trace. While the 
vessels. color and number of the exudates are chang- 
For many years, retinitis circinata has been ing, the encircled macular region becomes 
described as a distinct clinical entity. An in- more swollen and gray, finally organizing into 
spection of some of the photographs will a thick scar. 
prove the fallacy of this contention and show Large, macular hemorrhages may be placed 
that a circular ring of lacelike exudates may in either the second or the third group, for, 
be remote from the macula or greatest ad- although they may occur before old age, they 


Piate 11 (Bevert). 1. Thrombosis, superior temporal vein (April 27, 1938). (There are times when 
what appears to be a simple thrombosis of the superior temporal vein is in reality the beginning of a 
senile macular degeneration. ) 

Mrs. I. H., aged 43 years, had vision of 10/200 in the left eve. There was a typical thrombotic extrav- 
asation in the upper outer quadrant of the fundus close to the disc. The oblong hemorrhage covered a 
0.25 by 2.5 disc-diameter space. There were a few yellow specks about it. 

2. November 15, 1938. The appearance was characteristic of a senile degeneration. There were several 
streaks of blood in the macular region, a circular area about 2.5 disc diameters, with many fine pigment 
specks along its upper margin, some between it and the disc and a very few to the temporal side. 

3. March 11, 1939. The macular blood was less, some spots were decidedly pale. There were a few 
small hemorrhages and a very few exudate dots up and out, close to the border of the lesion. 

4. June 10, 1939. There were fresh hemorrhages over the pale macular area and a very few minute 
exudate specks. 

5. December 30, 1939. There were two rounded, pale areas in the macular region with very slight 
pigmentation between them. No hemorrhages or exudate. 

6. Choroidal hemorrhage. Mrs. A. B., aged 55 years, had systolic pressure of 158 mm. Hg. There was 
an irregular, oval scotoma. She had had blurred vision for one year. The macular region was yellow-gray 
with a faint, underlying arc of pigment in the lower border. There was a large sheet of blood which 
extended from close to the disc to the macular area above and partly encircled the upper edge where it 
was thin and bright red. There was an interval between that portion and the lower, almost one disc 
diameter, where the yellow pink of the fundus was well seen. The great inferior hemorrhage consisted 
of three parts. At the lower border there was a dark clot nearly the size of the disc in width. Beyond it 
and temporally, there was a curved band about one-third disc by one disc in diameter, and the background 
was the bright red of a thin, subretinal hemorrhage. 

7. Choroidal hemorrhage. Mrs. E. D., aged 79 years, had systolic pressure of 230 mm. Hg. Left eye, 
vision was 3/200. A large, comma-shaped hemorrhage was beneath the retinal vessels and outlined an 
irregular, pale macular region, on the surface of which were a few superficial hemorrhages. 

8. Early macular degeneration. Mrs. S. M., aged 70 years, had had failing vision for two months. 
A central scotoma was present. Left eye, vision was 5/200. There was an irregular, narrow ring of flat 
hemorrhages about a grayish, irregular, unevenly surfaced gray macula. 

9. Early macular degeneration. Dr. F. O'R., aged 68 years, had noticed a month ago that objects were 
distorted before the right eye. The left eye had been defective for three years. Right eye, vision was 
4/200. A disc-diameter, gray, swollen macula was encircled by a narrow rim of blood. Between it and 
the disc there was a thick, broad hemorrhage. 

10. Choroidal hemorrhage. Mrs. A. M., aged 66 years, had systolic pressure of 188 mm. Hg. She dis- 
covered that the sight of the right eye was poor a month ago. Right eye, vision was 1/200. The tem- 
poral half of a two disc-diameter, smoky-gray, slightly elevated macular area was outlined by an irregular 
circle of granular blood. 

11. Senile macular degeneration, hemorrhage, edema. W. B., aged 81 years, had systolic pressure of 
140 mm. Hg. Right eye, vision was 3/200. A four disc-diameter, macular region was elevated and cloudy. 
The upper part was the thinner, the prominent lower portion was outlined by an irregular granular 
hemorrhage. 

12. Choroidal hemorrhage. Mrs. A. R., 73 years of age, had been unable to read for some months. Right 
eye, vision was 20/20. There was a broad, flat choroidal hemorrhage in the macula and below. 
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are much more often associated with senility. macular choroiditis or retinitis, and as such 
Small, crescentic hemorrhages about the belong in Group 2. However, they often in- 


macula are frequently the earliest sign of augurate the degenerations. 


— 

Prate 12 (Bepert). 1. Chorotdal hemorrhage simulating tumor (August 7, 1940). When Mrs. E. W. 
was 78 years of age, she noted that she could not read with her left eye. The general physical examination 
disclosed no abnormality, except hypertension (blood pressure was 198/106 mm. Hg). Left eye, vision 
was 6/200 with a 10-degree eccentric, positive scotoma and a temporal field contraction to the 20-degree 
line. Externally, the eye findings were negative. One small anterior cortical lens opacity extended into the 
nasal side of the pupillary area, otherwise the media were clear. The disc was large, clearly outlined, 
and of normal color. The retinal arteries were narrow and the veins normal. 

About one disc diameter inferior to the disc was a broad, more than one disc diameter wide by five 
disc diameters long, dark-gray mass over which the retinal vessels passed without change in course or 
elevation. This was much wider and darker in the macular region. Overlying and extending about two 
dise diameters from it to the temporal edge of the disc was a large collection of soft-appearing, yellow- 
white exudates. Between the inferior margin of the disc and the upper border of the mass there was an 
ill-defined, slightly raised, lighter, irregular gray swelling. 

’ 2 and 3. August 31, 1940. Two photographs were taken. The change in appearance was sufficient 
. to dispel immediately all thought of malignancy. The great tongue-shaped, dark mass was measurably 
smaller and flatter, the gray swelling was more unevenly pigmented and the exudate was more homo- 


| geneous. 


4. October 1, 1940. The hemorrhage continued to absorb, leaving a thin gray remnant over which there 
were several large, flat, yellow exudates. The inferior swelling was more sharply outlined with a gray : 
arc below a dark spot. The exudates were thinner but more widely distributed. 

5. November 6, 1940. The eye was turne! up so as to get a better view of the site of the hemorrhage 
" and the macula. The dark crescent about fhe swelling was still greater, the spot in it was a faint pink. " 


q Exudates were scattered all over the region of the massive hemorrhage, some were isolated but most of { 
them were closely packed together. Two flat, white spots were in the center of the site of the former | 
hemorrhage. 
6. A white, almost flat, one disc-diameter scar was inferior to the disc. Only a few exudates were : 

between it and the pale pink macula. Terminal vision was 20/50. : 


7. Senile macular degeneration, choroidal blood (June 11, 1943). Mrs. D. H., aged 69 years, suddenly 
lost the vision of her right eye a month before she was first seen. The blood pressure varied from systolic, 
220 mm. Hg to 190/88 mm. Hg. 

Right eye, vision was 5/100. The upper half of the fundus, including the entire disc, showed negative 
findings. The macula was slightly gray along the course of the inferior temporal vein where there was 
a large hemorrhage with a pale center and dark lower edge. There were several pinpoint exudates between 
it and the dise. 

8. March 16, 1944. Vision was 20/100. The macula was darker with a fleck of blood over it. There 
were several extravasations below, some very faint, others bright red. Almost completely surrounding 
the very large central area was a broad, white, yellow band of exudate, widest and thickest to the tem- 
poral side. 


9. January 8, 1945. Many of the former hemorrhages had disappeared and several even larger and 
) redder ones were between the disc and the exudates. The yellow band was broken into more discrete 
specks. 
| { 10. June 3, 1945. Vision was 3/50. The exudates had collected on the outer side and above the dark 
macular ring with pale center. 

11. September 17, 1947. This photograph is reversed. There were no exudates. The macula was a dark, 
almost black, ring, with some depigmentation between it and the disc. (The patient continued her active 
life and the vision was 20/200. This reduction was partly due to her cortical cataract which was present 
at the time of her first visit.) 

12. Senile macular degeneration (November 6, 1942). Mrs. E. F., aged 64 vears, noticed a blur before 
her left eye, October 23, 1942, and reported for examination November 6, 1942, at which time she had the 
classical picture of sudden occlusion of the central retinal vein, with vision reduced to 1/200. Physical ' 
examination disclosed nothing, except a moderate hypertension. Blood pressure was 170/90 mm. Hg. | 

On July 2, 1943, the vision was 1/200, the disc was clearly outlined. A half circle of thin, small exudates 
were spread below the small dark spot of the macula. In the open part of the incomplete exudate ring 
were a few superficial striate hemorrhages and several nearly homogeneous exudates. 


| 
= 
4 


THE MACULA IN THE ELDERLY 


Prate 12 
| 


1706 


Senile macular disease may be clinically 
divided into two separate but interchangeable 
classes, exudative and degenerative. 

In the former there is an increasing, rather 
steadily elevating, gray, circumscribed macu- 
lar swelling with a corresponding loss of 
visual function, central visual 
acuity, and a central scotoma, The convex 


decreased 


surface may be smooth or uneven and the 
amount of involvement from one disc di- 
ameter up to six disc diameters. The eleva- 
tion may be little or great ranging from a 
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the center of the surface, a blood border and 
be with or without pigmentation. 

All senile exudations tend to the circular 
form, sometimes without surface vessels, at 
other times with a normal retinal circulation 
or with a marked increase in the retinal and 
sometimes the choroidal vessels, 

It seems probable that the greatest number 
of senile exudates are gray and disc-shaped, 
with such considerable variations in shape, 
size, and degree of elevation that flat gray 
bands may eventuate. 


Another large group of senile changes are 
the degenerations which pass through the 
phases already noted in the citations of the 
appearance at times of primary visit to the 


very slight raising to an immense dome. 
The color varies from that of gray smoke 

to a dull white devoid of pigment or blood. 

A white mass may have a hemorrhage near 


— 


Pirate 13 (Bepert). 1. Senile macular degeneration (February 27, 1946). S. B., a 52-year-old man, 
said that he had been unable to read for at least six months. Systolic pressure was 130 mm. Hg. Right 
eye, vision was 1/200. The macular region was a soft, cloudy gray without a delimiting border. There 
were a few small hemorrhages and a single, short, black line of pigment. The white choroidal vessels 
were visible. 

2. Choroidal vessel sclerosis. Right eye, vision was 1/200. The macular region was a gray, almost 
white, flat, frayed scar over which the retinal vessels passed. The pigment line was wider and there were 
a few pigment granules close to the upper edge of the scar which lay over markedly sclerosed choroidal 
vessels. 

3. December 5, 1947. Left eye, vision was 1/200. The choroidal vessels were sclerosed and appeared 
as white lines. There was a large, white sheet beneath the retinal vessels. This formed an irregular Z, 
thickest and most pigmented on its lower foot. 

4. Senile macular degeneration, subretinal exudate (September 23, 1946). H. P. was first seen when 
he was 63 years of age, with a systolic pressure of 220 mm. Hg. In the right eye, the macular region was 
swollen and cloudy with an arc of exudate above and many flat hemorrhages. Beneath these changes 
there was a gray, ill-defined layer which extended beyond the nasal side of the disc. 

5. October 21, 1946. The macular region was less swollen. The exudates were in a wider circle and the 
underlying tissue a well-defined white layer. 

6. August 3, 1948. There were several very small hemorrhages about the macula and the exudates had 
increased in number. 

7. Senile macular degeneration, choroidal hemorrhage (June 25, 1947). Mrs. G. S. was 74 years of age 
when she lost her vision. The right eye had been sightless for three years (macular degeneration). The 
systolic pressure was 186 mm. Hg. Left eye, vision was 2/200. A very large hemorrhage unevenly cov- 
ered a gray seven disc-diameter area which included the macula. In places the clot was very thick and 
round ; in others, thin. 

8. August 6, 1947. The blood had assumed an hour-glass shape over a white base of variable thickness. 

9. August 27, 1947. The macula was cloudy gray, raised about three disc diameters, over which the 
retinal vessels passed. A broad ring of deep hemorrhages encircled it. 

10. September 19, 1947. The macular region was an uneven-surfaced horizontal V with the apex toward 
the disc. Thick hemorrhages were above and below the central scar. 

11. May 18, 1949. The central portion of the white, gray, two disc-diameter area was a smoky gray. 
The retinal vessels passed over the entire region. Vision was 3/200, with a central scotoma. 

12. Senile macular degeneration. M. D. developed a macular degeneration when he was 70 years of age. 
Right eye, vision was 20/200. Bright yellow, flat scars of uneven density extended from the temporal side 
of the disc for almost four mm. They were beneath the retinal vessels and have remained unchanged for 
years. 
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ophthalmologist. This group is characterized stances an unfortunate diagnosis has led to 
by pigmentations which end in collections of — the removal of the eye. A careful inspection 
small pigment specks, large deposits or in- of the surrounding portions of the fundus 
definite borders about the scars. There is a and especially the retinal vessels will, in most 
wide variety of vascularity. The scars include cases, lead to the postponement of enuclea- 
smoky gray-white sheets, quadrate-gray tion while awaiting developments. Some of 
layers, and irregular ovals. The exudative these masses of exudate are domes raised 
and degenerative types frequently merge. several diopters above the retinal level. They 

The macular area may become so elevated, may be only slightly pigmented or the border 
so infiltrated, and so white or gray that it may be almost black. 

When a macular mass is pigmented, there 
is greater difficulty in excluding a malignant 


gives the superficial examiner the impression 
of an enlarging malignant tumor. In some in- 


Pirate 14 (Bepvett). 1. Circulatory hole at the macula (May 26, 1939). Mrs. G. G., aged 68 years, had 
had a spot before her left eye for three months. Blood pressure was 160/80 mm. Hg. Vision was 20/200. 
A small, ill-defined, gray area was in the macular region. (Four pictures illustrate the development of a 
macular hole.) 

2. July 14, 1939. The center of the macular region was pink with a very faint, gray ring. 

3. November 1, 1939. There was a definite hole in the macula. The crater was shallow with a few white 
dots on its floor. Re 

4. May 17, 1940. Vision was 10/200. The sharply outlined, round, depressed macular hole had a bright, 
gray, surrounding ring 

5. Hole at the macula. Mrs. A. P., aged 68 years, had vision of 20/200 in the right eye. A typical hole 
was present in the macula, with a shallow crater, a few dots on the floor, and a gray rim 

6. Ectatic choroidal scar. Mrs. S. S. was not seen until she was 75 years of age. Her right eve had 
always been poor. Vision was 3/200. The disc was clearly defined with a small, shallow central excava- 
tion. The vessels on it were negative. A large, pale-brown, more than four disc-diameter area of partially 
depigmented choroid encircled the macula. The outlining margin varied in depth and width of destruction. 
Near the center a horizontal oblong almost twice the disc diameter was unevenly fringed with pigment. 
To the lower temporal side the pigment was densest and extended into an immense, white hole, almost 
one-fourth the width of the entire scar and more than 12D. deep. Several pigmented streamers were 
traced for a short distance in the deepest part. Two other pigment lines were in front of a small pigment 
circle. A dark streak seemed to be the remains of a choroidal vessel. The retinal vessels passed over it. 

7. Macular edema (December 6, 1944). C. K., a man, aged 59 years, was first examined on December 
6, 1944. He gave a history of having worn glasses for 53 years and said the last change was made one 
year ago. One week before he was examined, he had a “flashing” before his left eye. Left eve, vision 
was 2/200. A high degree of myopia was present. The macular region was a prominent, rounded, dark 
mass. There were several peripapillary flecks of hemorrhage. 

8. December 11, 1944. An immense localized macular edema over which both the retinal and choroidal 
vessels were visible 

9. Cyst of the macula, choroidal hemorrhage (April 23, 1940). Miss F. R., 51 years of age, had vision 
of 10/200 in the left eve. A beautifully outlined, horizontal, oval cyst occupied the macular region. There 
were several exudates and the lower border was formed by a Jarge, red, subretinal, granular hemorrhage. 
On the edge near the disc there was a similar hemorrhage and also a small dark retinal clot 

10. Retinochoroidal scar (July 15, 1942). The vision was 7/200. There was an irregular central scotoma 
of about seven degrees. A thick, white irregular scar impinged upon the temporal border of the macula 
and several fainter ones appeared as clouds above and about it. 

11. Preretinal edema. P. B., aged 29 years, had seen a brown spot the size of a dime before her left 
eye for two months. She was six months’ pregnant (twins). Vision of the left eye was 20/30. (A typical 
example of preretinal edema with a sharply circumscribed border. ) 

12. Retinitis proliferans. Mrs. M. H., aged 43 years, had vision of 1/200 in the left eye, unimproved 
with a —9.0D. sph. > —3.5D. cyl. ax. 180°. Retinitis proliferans covered the macular area, which suggested 
a large hole because of its striking clearness and the uneven surrounding ring. 
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melanoma, because a white mass may become indefinite, gray macular haze which often 
heavily pigmented without further change in escapes detection until there is an elevation of 
surface or elevation. A malignant melanoma the retinal surface, or even until the cyst 
may be so prominent that it calls for im- ruptures and leaves a frayed margin. 
mediate enucleation and unwarranted delay As time passes, the overlying surface dis- 
may be disastrous. appears and the dark choroid base becomes 
It is well recognized that carcinoma of the _ visible. Still later, when the hole is fully de- 
choroid rarely, if ever, becomes an elevated veloped, there are several gray or white 
tumor, for it tends to expand rather than to specks on or close to the rim of the crater 
bulge. These are usually pale and only and often on the floor, The margin is sharp 
slightly raised and may or may not have small and not uncommonly surrounded by a broad 
brownish pigmentations, They can usually ring of depigmented choroid. The senile hole 
be distinguished from a choroiditis where _ is always binocular, although often one eye is 
there is some cellular infiltration of the vitre- involved before the other, Eventually, the 
ous and a soft, yellow, uneven patch. holes become about equal in size and depth. 
There is a form of circumscribed macular Obviously, this cystic dissolution may be seen 
edema which occurs only in the elderly which in any stage of its development and only by 
needs special consideration, for it leads toa understanding its life cycle can an accurate 
localized destruction of the retina and the diagnosis be made and a prognosis given. 
formation of a hole in the macula. This starts A curious macular lesion which is a result 
as a small, roughly one-fourth disc diameter, of generalized retinal vessel arteriosclerosis, 


Pirate 15 (Bevetr). 1. Macular hemorrhage. E. P., aged 64 years, suddenly lost the sight of his 
right eye four weeks ago. Right eye, vision was 3/200. A small, globular hemorrhage was near the 
macula on a detached retina. 

2. Macular retinochoroiditis. Mrs. L. J., aged 62 years, had vision of 20/100 in the left eye; with 
correction, 20/30. A small, yellow ring surrounded the pink center just below the macula. 

3. Retinal cyst. Miss P. P., aged eight years, had vision of 1/200 in the left eye; with a —11.0D. sph., 
1/200. A small cyst was near the macula. 

4. Retinal cyst. Mrs. M. A., 73 years of age, had vision of 5/200 in the right eye. She had had hyper- 
tension for three years. Systolic pressure was 186 mm. Hg. There were faint cataractous changes. There 
was an elevated, muddy-gray, three disc-diameter, sharply outlined cystic mass in the macular region. 

5. Circumscribed subretinal exudate. A 19-year-old boy, W. D., showed vision of 20/20 in the right 
eye. There was a 2.5 disc-diameter, elevated, gray, almost circular mass extending from the macula down- 
ward, with a central scotoma. 

6. Choroid scar. A. H., aged 73 years, had vision of 20/70 in the right eye. A circumscribed, yellow- 
white scar was present in the macular region of the right eye. A choroidal vessel was visible on the floor. 

7. Macular retinitis. C. R., aged 37 years, had vision of 20/100 in the right eve. There had been a black 
spot in front of his right eye three weeks. He showed a small, irregular, 10-degree field. There was an 
oval, gray, 0.75 disc-diameter, slight elevation in the macular region. The center was of normal color. 

8. Fold in the retina. A. M., aged 67 years, had vision of 20/70 in the right eye; with correction, 20/20. 
Systolic pressure was 155 mm. Hg. There were several, light-colored folds in the retina to the temporal 
side of the macula. a 

9 and 10. Angioid streaks, macular degeneration (September 16, 1946). Mrs. M. V., 29 years of age, 
had vision of 20/50 in the left eye. A one disc-diameter, gray area developed an irregular hemorrhagic 
margin. (These photographs show the changes which took place as the angioid streaks increased in size 
and the macula lost its normal color.) 

11. October 11, 1947. The third photograph shows the well-developed macular scar with a decrease in 
the hemorrhage and a very decided increase in the width of the superior temporal streak. 

12. October 11, 1947. Right eye, vision was 20/50. The angioid streaks were very wide, well marked 
and, in the macular region, there was a linear white scar. 
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usually of mild degree and not accompanied _ retina. It causes a reduction in vision, Some- 
by retinal hemorrhages, is a thin, golden- times the film is so thick that it appears like 
yellow, delicate, veil-like layer which gradu- a yellow fleece. Both forms usually persist 
ally merges into the adjacent, unaffected unchanged. 


Piate 16 (Bevert). 1. Retinal exudate. Miss L. R. was 33 years of age when her left eye showed vision 
of 20/200. The disc was pale, the superior temporal vein tortuous. A golden veil of small openings cov- 
ered the region between the disc and the outer macular rim. The eye had been extremely divergent since 
birth. 

2. Retinal exudate, arteriosclerosis. N. DiC., a woman, aged 52 years, had a systolic pressure of 150 
mm. Hg and diabetes. Left eye, vision was 20/40. The disc was clearly outlined. The artery reflex was 
accentuated and where it crossed the vein there was a slight indentation. A film of very small, bright dots 
covered the macula-and extended downward. 

3. Senile macular degeneration. Mrs. S. P., a 69-year-old woman, showed a fundus which was so dis- 
organized that it was a surprise to know that she had 20/30 vision. The systolic pressure was 162 mm. Hg. 
The upper margin of a six disc-diameter, central area was a broad band of exudate below which there 
was a flat ribbon of blood. The entire region was grossly depigmented with several small hemorrhages 
and irregular pigment spots. 

4. Diabetic retinopathy. The changes which take place in the macular region in glycosuria are well 
illustrated by the widespread, soft, yellow, large exudates and round, 0.60 disc-diameter area over the 
center of the macular region in P. C., a 47-year-old man who had had diabetes for 10 years. The vision 
in the left eve was 20/200. The right eve was similar. 

5. Retinochoroiditis. Often a thick, elevated, circumscribed mass in the macula is sufficiently large to 
arouse the suspicion of a malignant growth. Mrs. E. O., a 53-year-old woman, was greatly upset because 
enucleation had been advised. This irregularly circumscribed, pigmented, white mound in the macular 
region was on a pale base. Neither the ovoid central scotoma nor the scar has changed in 10 years. 

6. Senile macular degeneration. N. B., a 53-year-old railroad man, claimed that, as a result of a recent 
trivial head blow, he had lost his sight. Right eye, vision was 1/200, with a 10-degree central scotoma. 
A three disc-diameter, pale, almost round, macular area was overlaid with heavy, almost black, widely 
scattered and variably sized plaques. The upper, outer side of the center was a white, flat scar. 

7. Senile macular degeneration. Lett eye, vision was 2/200. There was a white, flat, quadrate scar 
about 3.0 by 5.0 disc diameters. In places, the margin was sharp and clear-cut and in other portions, 
especially above, it was so thin that the edge was not defined. The retinal vessels were unusually clear 
and distinct over the entire scar which had a wrinkled cellophanelike reflecting surface. 

8. Senile macular degeneration. When Mrs. H. C. was 60 years of age, she had a systolic pressure of 
110 mm. Hg and had had a nose operation the year before. She further said that she had what was 
diagnosed as a hemorrhage in the eye three years ago. Left eve, vision was 20/200. The macular region 
was a white, thick oval with specks of pigment on its surface. 

9. Senile macular degeneration. Mrs. S. B., a 67-year-old woman, in “good” general health had 3/200 
vision in her right eye and 10/200 in the left. The right eye showed a yellow-white, round mass of about 
three disc diameters. The thick, disc-sized center was surrounded by a dark, less infiltrated ring beyond 
) which there was another flatter band. 

16. Disciform degeneration of the macula, exudative. Miss J. F. S. was 68 years of age when her 
right-eve vision was 1/400 and her left, 3/70. The disease was binocular. For two years she had been 

treating for high blood pressure (176 mm. Hg, systolic). In the macular region of the right eye was a 
‘large, prominent, dome-shaped, white tumor, projecting for several diopters. The margin was well 
defined, the retinal vessels coursed over it. There was one small pigment spot on the tumor’s lower edge 
and a larger one near the upper. Between it and the disc there was a flat, red hemorrhage and several 
exudates. 

11. Disciform degeneration of the macula, exudative. When Dr. A. S., aged 82 years, came to the 
office, she was greatly distressed because she had inferred from her attendant that she had a malignant 
growth in each eye. The left-eye vision was 1/200 with a 10-degree, round, central scotoma. The pale, 
yellow, dome-shaped, three disc-diameter macular area was well defined with pigmentation on and between 
it and the disc. The surface was not nodular and the retinal vessels passed over it. 

12. Disciform degeneration of the macula. A somewhat similar exudate was in the left eye of W. P., 
77 years of age. The vision of the left eye had been failing for seven years. The right eye was not 
involved. Left eye, vision was light perception, with a 15-degree central scotoma. There was a five disc- 
diameter, pale, yellow, circumscribed mound, with several pigment collections and one small dot of blood 
on its surface. 
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In contrast to the delicate layers, there are 
well-defined, smooth-surfaced cysts. The ap- 
pearance of a cyst and the early stage of the 
macular hole may resemble a localized reti- 
nitis, where the retina is gray, the margins 
soft, and the elevation slight. After healing 
has taken place, there is a well-delineated 
absence of the retina, choroid, or both, with 
vessels on it. 

Occasionally, retinitis-proliferans bands 
may encircle the macula leaving a round, clear 
portion of the membrane which gives the im- 
pression of a gray retina with a loss of retinal 
tissue. The pseudohole, a window in the sheet, 
is easily recognized on stereoscopic examina- 
tion or the skillful use of parallax. 


SUM MARY 


The macular diseases are segregated into 
three groups: 


1. Those which may develop at any time 
from birth to death and, although seen in ad- 
vanced age, are not the result of senescence. 

2. Those found most often in the old but 
which may appear in the young. 

3. Those present only in the elderly. 

The healthy macular region is variable in 
color, size, and conformation. 

The ideal way to appreciate the course of 
macular disease in the elderly is to study and 
photograph individual cases in order to 
recognize and evaluate every change from the 
earliest onset of foggy vision to the terminal 
scar. The rate of progress, the degree of 
destruction, and the terminal scar are incon- 
stant. 

Usually both eyes are involved in senile 
macular disease. 

Allusion bas been made to the common 
sources of confusions and errors in diagnosis. 


Prate 17 (Bepetr). 1. Senile macular degeneration, exudative (January 2, 1937). Mrs. L. H., aged 
64 years, had systolic pressure of 200 mm. Hg. Recently she had noted poor sight. Right eye, vision was 
6/200, with a dark, gray, edematous macular region with small surface hemorrhages. 

2. October 30, 1939. There was a four disc-diameter, soft, elevated, yellow infiltration of the macular 


region. 


3. October 15, 1943. Sclerosed choroid vessels were the background for a large, soft, gray, white mass 
near the center of which the macula was very dark with some superficial vessels. 

4. Senile macular degeneration, exudative (February 6, 1945). Mrs. C. P. W., aged 73 years, had 
systolic pressure of 184 mm. Hg. Vision had been failing for several months. Left eye, vision was 4/70. 
A three disc-diameter macular area was elevated, gray, and speckled with blood. A partial crown of 


lacelike exudates encircled it. 


5. May 10, 1945. The exudate crown was greatest between the macula and the disc. The macular area 


was more swollen with several small hemorrhages. 


6. March 14, 1946. The macular area was much flatter but still of uneven surface, with an indefinite 


ring of soft gray exudates. 


7. April 23, 1947. There was a marked shrinking of the entire macular region which was almost flat 
and indefinitely outlined by early sclerosis of the choroid vessels. 
8 November 15, 1948. The whole region was much flatter. The scar was more silvery with several 


flecks of pigment. 


9. November 15, 1948. Right eye, vision was 5/200. There was a four disc-diameter, soft, yellow, ill- 
defined macular swelling with irregular pigmentation over sclerosed choroidal vessels. 

10. April 23, 1947. Right eye, vision was 3/200. The three disc-diameter, irregularly depigmented, 
yellowish raised circular macular area had a double ring of hemorrhage above it. 

11. Retinal detachment. Mrs. J. S., aged 72 years, had a high degree of myopic astigmatism. Left eye, 
vision was 1/200. A large, smooth, elevated area extended from the border of the disc outward for about 
seven disc diameters. The retinal vessels passed over it. The fluid was translucent. 

12. Disciform degeneration of the macula, exudative. F. H., aged 78 years, had vision of 1/200. The 
right eye had been blurred for 10 months. There was a large central scotoma of about 20 degrees. The 
disc was clearly and sharply outlined. The arteries and veins were of normal size. Starting about 0.75 
disc diameters to the temporal side of the disc was a 5.5 disc-diameter white dome over which the vessels 


passed. Near its apex was one small hemorrhage. 
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A thorough understanding of the material 
will tend to conserve the eyeball and prevent 
unnecessary enucleations. 

Perusal of the text and the pictures makes 
it possible to visualize most of the macular 


changes in the elderly. The illustrations are 
arranged to stimulate interest and invite care- 
ful scrutiny. 

In the appraisal of macular Jesions it is 
recognized that the tissue age may be very 
different than the chronological age. This is 


ARTHUR J. BEDELL 


The term disciform degeneration of the 
macula should be restricted to the round 
lesions. 

Three hundred and thirty-six photographs, 
originally presented in Kodachrome, are re- 
produced in black and white. 

The literature is so voluminous and has 
been so well reviewed that no references are 
appended. 

Finally, every patient with senile macular 
degeneration should be told that he will never 


become blind as a result of the disease. 
344 State Street. 


well known and needs no amplification. 
Retinitis circinata is not a clinical entity. 


+ 


Prare 18 (Bepert). 1. Senile macular degeneration, early stage (March 24, 1942). W. B. W., aged 
63 years, was first seen one year after the sight of the right eye had failed. The blood pressure was 
122/65 mm. Hg. Right eve, vision was 20/100 with a 10-degree central scotoma, A 2.5 disc-diameter, 
smoky-gray area included the red macula. 

2. April 7, 1942. The macular area was more defined, the macula itself was redder with a cap of deep 
blood and many pinpoint exudates. 

3. May 6, 1942. The exudates were less distinct for they were in front of two rings of granular blood 
covering 1.25 disc diameters, arranged as an encircling oval. A few flecks of blood were present. 

4. May 26, 1942. The hemorrhagic circle was separated into isolated clots. The macula was darker and 
the exudates fewer. Some fresh hemorrhages were below the macula. 

5. Retinopathy of chronic nephritis (July 1, 1938). When T. G. was 35 years of age, the vision of his 
right eye became blurred and it was found that he had a chronic nephritis with a systolic pressure of 
240 mm. Hg. The vision was 20/200. The macular region and a wide area surrounding it were edematous 
with several isolated flecks of solid-appearing, yellow edema. 

6. Macular star (August 29, 1938). After an attack of coma which lasted several hours, the macular 
region showed a typical stellate figure with many fine exudates between it and the disc. The arteries were 
narrow and in places showed spastic contractions. The patient died six weeks later. 

7. Drusen, senile macular degeneration. Miss E. V., aged 64 years, had systolic pressure of 212 mm. Hg. 
Left eye, vision was 20/30. Scattered throughout the posterior pole were many small, bright, light- 
reflecting dots beneath the retinal vessels. In and about the macular area there were several larger ones 
and directly over the macula there was a soft, gray, ill-defined cloud. 

8. Benign melanoma. Mrs. M. J. S., aged 70 years, was under treatment for hypertension when in 
the routine examination a slate-gray, flat area was found impinging upon the macula. The retinal vessels 
passed over it. Vision was 20/20. 

9. Malignant melanoma of the choroid. F. H. was 30 years of age when he noticed a dimness of the 
sight in his left eye. The vision was 20/30 and he had a large temporal scotoma. The dark mass in the 
upper quadrant, with a gray overlying retina, extended over the macula with a thin rim of blood. To 
the nasal side of the disc there was a flat hemorrhage. 

10. Malignant melanoma of the choroid. Mrs. M. M. was 59 years of age when she reported that five 
days ago she noticed a cloud before her left eye. The vision was 3/200. The only retained field of vision 
was a small area to the lower temporal quadrant. A great bulging, smooth-surfaced tumor was so large 
and projected so far forward that its surface could not be focussed at the same time as the disc. 

11. Malignant melanoma of the choroid. W. R. B., aged 49 years, reported that something was inter- 
fering with the sight of his right eye. The vision was 20/70, with a very large scotoma corresponding 
to the position of the tumor. There was a large, prominent, dark mass with a wrinkled surface project- 
ing far forward. There were a few hemorrhages near the lower margin and the retinal vessels were on 
the mass. 

12. Metastatic carcinoma of the choroid. Mrs. L. C. had a metastatic carcinoma of her choroid. (This 
has been reported in the Archives of Ophthalmology, volume 30, page 25, July, 1943.) This photograph 
shows the characteristic lesion which is a pale, flat, slightly elevated tumor with many brown flecks of 
pigmentation. 
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Prate 19 (Bevett). 1. Diabetic retinopathy. Miss E. V. A., aged 64 years, had had diabetes six years 
before the vision of the right eye failed. The blood sugar was 157 mg. percent. Blood pressure was 180/110 
mm. Hg. Right eye, vision was 5/200. Throughout there was a wide, five disc-diameter circle; near the 
center were many soft-gray spots. The macula was pale with an irregular oblong of pigment over it. 

2. Senile macular degeneration. E. T., a 65-year-old clergyman, lost the vision of his right eye about 
six months before this photograph was taken. He was taking digitalis for a heart condition. Right eye, 
vision was 1/200 with a very large, three disc-diameter, macular degeneration and a densely pigmented 
overlying sheet. 

3. Senile macular degeneration. W. D. was 79 years of age when he had vision in the right eye of 
2/200. A large circle of irregular, partial depigmentation included the pale macular center with one visible 
choroidal vessel. There were several flecks of pigment over a two disc-diameter area. 

4. Retinochoroiditis. V. M., a 30-year-old woman, had dense, dark brown spots over a partially de- 
pigmented base and two small macular hemorrhages. Left eye, vision was 20/70. The field was less than 
10 degrees. 

5. Right eye, vision was 5/200 with a horizontal pigment band on the upper margin of a small macular 
scar. There was widespread choroidal destruction similar to that in the left eye. 

6. Senile macular degeneration. Mrs. A. H. was 70 years of age. For at least five years her sight had 
been defective. Blood pressure was 140/80 mm. Hg. Left eye, vision was 3/200. In the macula was a 
very large, pale, yellow scar with a central black ring of one-third disc diameter. The temporal margin 
of the large area was heavily pigmented. 

7. Malignant melanoma of the choroid. J. L., a 43-year-old woman, recently noted a loss of sight in 
her left eye. The vision was 20/200. The macular region was occupied by a large, round, elevated, very 
dark tumor, with an irregular border and several light-colored spots. The field of vision was limited 
to the inferior temporal quadrant. 

8. Senile macular degeneration (June 9, 1941). When A. R. was aged 61 years, a blur came before his 
left eye. He was said to have been cured of diabetes and showed no excess of blood sugar. The vision was 
20/20. A broad, long, pale, gray retinal band was to the outer side of the macula with a double line of 
increased density. 

9. Intense pigmentation (December 31, 1943). The white band was contracted to a wide arc outlining 
the disc side of a very dark, almost black, rounded mass. Not malignant. 

10. Senile macular degeneration. Mrs. H. O., a 70-year-old woman had blood pressure of 172 mm. Hg. 
This was a case which called for careful investigation and rather prolonged observation before the 
diagnosis was made with comparative certainty. Left eye, vision was 8/200. A dark mass extended from 
close to the temporal border of the disc and fanned outward beyond the macula. In parts the pigment 
was very dense, almost black. The macular region, about two disc diameters, was soft and gray with a 
few fine hemorrhages on its superior, temporal margin. Neither the mass nor the central scotoma has 
changed in the past year. 

11. Senile macular degeneration. Mrs. A. H., the same patient as shown in Figure 6, had vision of 
3/200 in the right eye. She showed extensive involvement of the macula and the regions about it. The 
base was elevated and pale. In the upper portions, there were two brilliant spots. Inferiorly, there were 
pigmented plaques, while more inferiorly there was a large, lighter swelling. The retinal vessels passed 
over the lesions. 

12. Macular degeneration in a myope. K. Z. was aged 60 years when first seen. The blood pressure 
was 204/120 mm. Hg and the blood sugar 115 mg. percent. The vision of the right eye was 20/200, 
unimproved with a —8.5D. sph. — —4.5D. cyl. ax. 75°. The macular region was a dark spot with an 
oval hemorrhage below. 
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Prate 20 (Bepett). 1. Choroidal vessel sclerosis. (An excellent example of localized choroidal vessel 
sclerosis with disappearance of the overlying pigment layer.) 

R. F., aged 72 years, complained of failing sight for the past two and one-half years. Physical exam- 
ination was negative. The systolic pressure was 140 mm. Hg. Right eye, vision was 20/20. The fundus 
was normal except for a 0.5 disc-diameter, irregular macular area of choroidal vessel sclerosis and sev- 
eral smaller places. 

2. Left eye, vision was 20/100. There was a central scotoma of 15 degrees. The choroidal vessel sclerosis 
was more marked. There were two disc diameters of macular destruction, with flecks of pigment near 
the lower edge. 

3. Choroidal vessel sclerosis (January 6, 1940). Mrs. L. G., aged 74 years, was under observation for 
several years during which time the sclerosis of the choroidal vessels in and about the macular region 
advanced to such an extent that at the end of four years the lesion was more than twice its former size. 
(The three photographs (3, 4, and 5) illustrate the method of progression as the blood pressure rose 
from 194 to 230 mm. Hg.) 

Right eye, vision was 10/200. When first seen, the macular region was a well-circumscribed, three 
disc-diameter, pale oval with specks of pigment on the slightly depressed floor. 

4. April 21, 1942. Right eye, vision was 3/200. The area of sclerosed choroidal vessels was almost twice 
as large. 

5. May 3, 1945. Vision was 2/200. The diseased region was more than five disc diameters and so large 
that all of it cannot be seen in a single photograph. An absolute central scotoma reflected the size of 
sclerosis. The left eye was similarly affected. 

6. Choroidal vessel sclerosis (May 22, 1947). Another example of bilateral choroidal vessel sclerosis 
was the case of Mrs. L. O., aged 74 years, with systolic pressure of 176 mm. Hg. Right eye, vision was 
5/200. There was a four disc-diameter, central area of irregular sclerosis of the choroidal vessels with 
variable white walls and retinal pigment deposits. 

7. October 20, 1947. Right eye, vision was 20/200. The scotoma was larger. The region of sclerosis 
had increased to a long, vertical oblong. The margin between the healthy and diseased vessel was clear. 

8. Retinal detachment, choroidal vessel sclerosis. Miss 1. D., aged 71 years, had a spontaneous detach- 
ment of the retina in the right eye. The left eve has remained unchanged for 24 years, the period of my 
observation. Left eye, vision was 1/200, with a complete loss of the upper half of the field of vision. 
The lower half of fundus showed an advanced grade of sclerosis of the choroidal vessels as tangled white 
lines and sharply outlined borders with fine pigmented plaques. The retinal vessels were narrow and they 
clearly traced over the pale disc. 

9. Choroidal vessel sclerosis. M. 1. C., a 60-year-old man, had bilateral choroidal vessel sclerosis. Left 
eye, vision was 5/200. The large, 4.0 by 5.0 disc-diameter, central region showed the retinal vessels 
crossing over the white walled scleral vessels. 

10. Choroidal ! sclerosis, }. G., a 65-year-old man, had bilateral choroidal vessel sclerosis. In the 
left eye, the disc was pale, the arteries were small, and the veins slightly reduced in caliber. The retinal 
and choroidal pigment was collected into a few black flakes. The sclerosis was greatest in the anterior 
layers of the choroid over the deeper and larger, less-involved vessels 

11. Macular retinochoroiditis. Mrs. H. T. was 32 years of age when she showed a large macular scar 
of retinochoroiditis with a well-marked sclerosis of the choroidal vessels and widely distributed pigment 
on the floor. Right eye, vision was 4/200, with an 18-degree central scotoma and contracted visual field. 
Her left eve was normal 

12. Choroidal vessel sclerosis. B. B., a 52-year-old man, had bilateral macular region choroidal vessel 
sclerosis. The right eye showed the white scleral base, the very large choroidal vessels, and pigment flakes 
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Priate 21 (Bevewt). 1. Senile mecular degeneration (February 20, 1941). |. K., aged 73 years, had 
systolic pressure of 160 mm. Hg. Right eye, vision was 5/200. There were several small, lacelike spots 
of exudate to the temporal side of a four disc-diameter pale, elevated, macular area with a few streak 
hemorrhages on the border of what appeared to be a cyst. 

2. November 13, 1941. The changes were very striking. There were remnants on the right of exudate 
on the temporal side of a pale cystic oval. 

3. January 9, 1942. The central area was much flatter with a few small hemorrhages. Surrounding the 
entire five disc-diameter area was a broad, vellow-gray raised band. The central retinal vessels were 
larger. 

4. February 20, 1942. The macula was depressed and encircled by a broader, smooth, elevated band. 

5. July 27, 1942. The macula was a rough, white, slightly elevated mass in the hollow formed by the 
gray bands of great infiltration. 

6. February 20, 1942. Left eye, vision was 4/200. A seven disc-diameter macular area was enclosed in a 
circinate-type partial ring of exudate. The center was degenerated with a few hemorrhages and a broad, 
white, organized outer border. 

7. November 27, 1942. Left eye: the macular area was contracted to about three disc diameters with a 
faint hemorrhagic gray base over which the retinal vessels passed. 

8. Senile macular degeneration, exudative. F. R., aged 67 years, was seen seven weeks after he had 
herpes ophthalmicus. Left eye, vision was 18/200. There was a 1.5 disc-diameter, white, flocculent- 
appearing, blood-topped mass in the macular region. 

9. Senile macular degeneration. Mrs. J. C., aged 71 years, had systolic pressure of 212 mm. Hg. Left 
eye, vision was 1/200. A large nearly circular, several disc-diameter, whitish-yellow area occupied the 
macular region with a few hemorrhages external to the border. 

10. Senile macular degeneration. J. H., aged 68 years, had lost the vision of his right eve four years 
ago. There was an advanced choroidal vessel sclerosis with atrophy. The sclera shone through a four 
disc-diameter area with irregular pigment to the lower, outer side and a few choroidal vessels on the floor. 

11. Syphilitic retinochoroiditis. Mrs. A. K. P., aged 19 years, had congenital syphilis. In the left eye. 
vision was light perception. The fundus was pale with a soft, gray cloud in the macular region and many 
spots of choroidal pigment. 

12. Senile macular degeneration, exudative. Mrs. E. K., aged 73 years, had systolic pressure of 156 
mm. Hg. She had been unable to see for three months. Right eye, vision was 1/200. There was a large, 
several disc diameters, organized scar in the macular region with plaques of pigment in the center and 
a less-organized yellow border. 
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Pirate 22 (Bepert). 1. Myopia. M. C., aged 50 years, had vision of 1/200 in the right eye. A gray 
macula hung over the large choroidal vessels. 

2. Myopia, senile macular degeneration. Mrs. F. N., aged 60 years, had vision of 2/200 in the right 
eye, with a high degree of myopic astigmatism. A vertical, white patch was between the macula and 
the disc. Below it was a round, red area, larger than one disc diameter, of choroidal destruction, on the 
floor of which there was an irregular pigmentation. 

3. Myopia, macular degeneration. Mrs. J. S., 27 years old. Right eye vision, 2/200. High degree of 
myopic astigmatism. A large, white choroidal scar and heavily pigmented macula. 

4. Senile macular degeneration (July 10, 1940). Mrs. S. B., aged 67 years, had vision of 5/200 in the 
right eye. There was an irregular edema of the macular region with a U-shaped pigmentation. 

5. January 9, 1941. The pigment was less marked but overlying its outer side were two flat hemorrhages. 
6. Senile macular degeneration. Mrs. C. R., aged 67 years, had systolic pressure of 276 mm. Hg. Right 
eye, vision was 20/100. There was an irregular, gray, filmy macular area with a crescent of heavy pigment. 

7. Myopic cyst of the retina, retinal detachment. Mrs. T. U., aged 74 years, had light perception only 
in the right eve. There was a very high degree of myopia with a large cyst to the temporal side of the 
partly detached retina. 

8. Myopia, choroidal atrophy. Mrs. C. R., aged 50 years, had vision in the left eve of 1/200, with high 
myopic astigmatism. There was a one disc-diameter region of complete choroidal atrophy with an arc of 
dense pigmentation. 

9. Myopia, choroidal atrophy. Mrs. M. K., aged 66 years, had vision of light perception in the left eye. 
There was a high degree of myopia with extensive choroidal destruction which encircled the disc and 
extended through and beyond the macular region. 

10. Myopia, rents in the choroid (June 28, 1939). Mrs. P. M., aged 42 years, had vision of 3/200 in 
the right eye, with high myopic astigmatism. There were rents in the macular region with one circum- 
scribed, round hemorrhage. 

11. May 11, 1944. The tears were larger and deeper. The hemorrhage had disappeared. 

12. Myopia, macular degeneration. B. M., aged 48 years, had vision of 1/200 in the right eye. A large, 
two disc-diameter, depressed scar was present in the macular region, with irregular, inferior pigmentation. 
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Pirate 23 (Bevert). (This group illustrates some of the differences in appearance of the macular 
lesions found in myopia.) 

1. Myopia, macular degeneration. Mrs. M. A., aged 75 years, had blood pressure of 112/68 mm. Hg. 
The vision in the left eye was 3/200. There was a small hemorrhage near the upper margin of the oval 
disc from which the vessels passed to the nasal side. The choroidal channels were clearly seen and the 
macula was a dark spot in a pale ring. There was very extensive macular and posterior polar degeneration 
with much pigmentation. 

2. Myopia, macular degeneration. K. Z. was 60 years of age; blood pressure was 204/120 mm. Hg, 
and the blood sugar was 115 mg. percent. Vision in the left eye was 2/200, with widespread peripapillary 
and macular degeneration. The macular region was a dark spot with an oval hemorrhage below. 

3. Myopia, macular degeneration. V. B., a woman, aged 49 years, had a systolic pressure of 178 mm. Hg 
and had been under treatment for some years. Right eye, vision was 1/200. The macular region was 
uneven with a 0.75 disc-diameter white scar with pigment on its surface. The choroid channels were 
large and in the disc there was a posterior staphyloma. 

4. Myopia, macular degeneration. V. M. was 64 years of age when his poor sight made work as a 
tailor impossible. He had had iritis and had diffuse cortical lens opacities and a very small eccentric 
field. Right eye, vision was 1/200, with a high degree of compound myopic astigmatism. There was a 
large, inferior crescent around a normal disc with a 0.25 disc-diameter, dark macula and several small 
spots of choroidal atrophy. 

5. Myopia, macular degeneration. M. C., aged 50 years, had a high compound myopic astigmatism. 
In the left eye the vision was 1/200 as a result of an irregular macular depigmentation with an oval, flat, 
pink hemorrhage close to the large choroidal vein. 

6. Myopia, macular degeneration. FE. D. was 29 years of age when he was seen after having been struck 
over his right eye by a horse-shoe a year previously. The disc was oval. With a —14.0D. sph. the vision 
was 1/400. There was a bright red ring about the macula with pigmentation temporally. 

7. Myopia, macular degeneration. Mrs. A. C., aged 58 years, had vision of 3/200 in the left eye. There 
were several white spots of complete choroidal loss and in the macula, a dark 0.25 disc-diameter ring. 

8. Myopia, macular degeneration. The vision of the right eye was 2/200 unimproved even with a —7.0D. 
sph. — —3.0D. cyl. ax. 15°. The macula was a dark, one-third disc-diameter circle in a quadrate loss of 
choroid. There were several similar scars about the disc and above the macula. 

9. Myopia, macular degeneration. F. D., a 59-year-old man, had a detached retina in his right eye. 
Left eye, vision was 20/100, with a —17.0D. sph. > —1.0D. cyl. ax. 180°. The macular region was irregu- 
larly depigmented and the central excavation of the disc was like that of a far-advanced glaucoma. The 
intraocular pressure was 20 mm. Hg (Schigtz). 

10. Myopia, macular degeneration (April 6, 1941). Mrs. I. P. was 60 years of age when she was first 
seen. The vision in each eye was 3/200 as a result of bilateral macular degeneration. (Three photographs 
show the progression in the right eye during nine years of observation. ) 

Right eye, vision was 3/200. There was a sharpiy outlined, horizontal, pale oval of almost two disc 
diameters in the macular region with pigmentation near its lower border. 

11. February 28, 1944. The central macular area was heavily pigmented and surrounded by a broad, 
white band of complete choroid loss. 

12. June 20, 1947. The pigmented portion is unchanged but the atrophy had increased, forming a large, 
white inverted horseshoe 
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Pirate 24 (Bereri.). 1. Macular retinochoroiditis (January 17, 1942). Mrs. M. R., aged 32 years, had 
blood pressure of 112/70 mm. Hg. There was a 10-degree central scotoma in the right eye with vision of 
20/30. The two disc-diameter macular region consisted of three portions. The center was elevated, 0.25 
disc diameter, with a grayish-green cyst on top of a dark-red hemorrhage, which was surrounded by an 
incomplete gray ring. Beyond that the border consisted of innumerable narrow radiations. 

2. April 26, 1947. The terminal stage. Vision, 20/200. A black, central scar had a pale border and an 
irregular outer ring. 

3. Retinochoroiditis. Mrs. A. S., aged 55 years, had systolic pressure of 212 mm. Hg. Right eye, vision 
was 10/200. There was a large, oval, white scar with irregular pigmentations. 

4. Retinochoroiditis. L. M., aged 50 years, had had poor vision for one year. Right eye, vision was 20/50. 
There was a circumscribed macular scar. 

5. Retinochoroiditis. Mrs. A. M., aged 35 years, had had a divergent right eye for three years, with 
decrease in vision. Right eye, vision was 10/200. A large, heavily pigmented, depressed macular scar was 
present. 

6. Myopia, retinochoroiditis. Mrs. P. G., aged 43 years, had high myopic astigmatism. There had been 
spots before her right eye for five days. Right eye, vision was 2/200; with correction, 20/50. The retina 
was irregularly depigmented with a gray, soft area to the upper outer side of the macula. 

7. Choroidal vessel sclerosis. Miss H. L., aged 46 years, had sudden loss of vision in the left eye seven 
years ago. Vision was 1/200, with very extensive choroidal sclerosis and pigmentation. 

8. Retinochoroiditis. R. M., aged 49 years, had had poor vision for at least 25 years. There were small 
fields, with central scotoma, bilaterally. Right eye, vision was 3/200. The macular region was white, 
surrounded by a pigment ring with a large extension to the temporal side. The arteries and the veins 
were very narrow. 

9. Senile macular degeneration. A. R., aged 84 years, had general arteriosclerosis. His vision had been 
poor for three weeks. Left eye, vision was 4/200. There was a large central excavation. Intraocular 
pressure was 14 mm. Hg (Schigtz). There was an irregular depigmentation over a reddish-gray 1.5 disc- 
diameter area which encroached upon the macula. 

10. Retinochoroiditis. Mrs. E. P., aged 29 years, had vision of 20/200 in the right eve. Macular retino- 
choroiditis with a white scar and heavily pigmented center was present. 

11. Pregnancy macular star. Mrs. M. D., aged 30 years, lost her vision when she was four and one-half 
months’ pregnant. Blood pressure rose to 240 mm. Hg. Pregnancy terminated. Left eye, vision was 20/50. 
There was a complete macular star with retinal edema, many small cotton-wool exudates, and marked 
spastic changes in the arteries 

12. Retinochoroiditis. R. S., aged 46 years, had vision of 20/20 in the left eve. A large scar to the nasal 
side of the disc was similar in appearance to that which is commonly seen in the macular region. 
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Pirate 25 (Bepewt). 1. Senile macular degeneration. Mrs. C. G., aged 50 years, illustrates how the 
tissue age differs from the chronological for the fundus changes were similar to those found in the 
elderly. A broad triangle of blood partially concealed the gray, edematous macula. 

2. February 3, 1942. An almost complete ring of blood surrounded the gray macula. 

3. December 19, 1941. The edema of the macula was less with a large hemorrhage below. 

4. December 3, 1941. The macular edema was decreased. Over its apex was a large, curved, flat, super- 
ficial hemorrhage. 

5. November 19, 1941. The edematous macular region, a little larger than the disc in diameter, showed 
as a pale swelling with an arc of blood to the outer side. 

6. Tubercular retinochoroiditis (October 28, 1939). P. F., 38 years of age, had had an active pulmonary 
tuberculosis eight years before. Left eve, vision was 20/200. The macular region was gray and elevated, 
with a broad arc of blood forming its inferior margin. 

7. August 15, 1941, After several recurring hemorrhages, the eye was quiet with a large, macular scar 
with a long, inferior extension and a few fresh hemorrhages about the center. The scar of a healed 
tubercle was between the inferior vessels. 

8. Senile macular degeneration (September 6, 1940). D. D., aged 86 years, had systolic pressure of 156 
mm. Hg. Vision had been failing for six months and now was unable to read. Left eve, vision was 1/200. 
A bright red, deep, flat hemorrhage almost the size of the disc covered the macula. 

9. September 23, 1942. The choroidal vessels were v,sible in a large, irregularly pigmented area about 
the macula. 

10. Senile macular degeneration (September 13, 1939). Mrs. A. A., aged 63 vears, had vision of 1/200 
in the right eye. There were several flecks of blood remote from the grayish-yellow macular swelling. 

11. November 29, 1943. There was less swelling but much greater pigmentation on a three disc-diameter 
central area. 

12. November 20, 1948. There were widespread pigment deposits on a large slightly depressed, pale 
macular scar. 
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Pirate 26 (Bevett). 1, Senile macular degeneration (January 14, 1943). Mrs. M. H., aged 82 years, 
had vision of 1/200 in the right eye. There were several small hemorrhages over a gray macular region 
with marked retinal edema. 

2. Retinitis proliferans (September 16, 1943). There was an extensive gray exudate in a three disc- 
diameter macular area and in a wide zone including the disc. 

3. April 27, 1944. The marked increase in the retinal swelling was evidenced in a great roll above and 
below the disc, extending to and including the macular region. 

4. April 27, 1944. The great swelling had flattened, leaving a large, gray oval which encircled the disc 
and extended four disc diameters temporally. The macula was comparatively clear. 

5. May 16, 1945. The exudate had organized into a white sheet which was beneath the retinal vessels 
leaving a circular window over the macula. 

6. Senile macular degeneration (March 10, 1943). (This and the preceding case show how some retinal 
and choroidal exudates may develop unusually thick, bizarre white scars. ) 

Miss H. C., aged 70 years, had had poor vision for nine months. The systolic pressure was 170 mm. Hg. 
Recently she had lost 50 pounds. Right eye, vision was 20/200. A large macular lesion was partially 
pigmented and outlined by a white, uneven, edematous layer. 

7. Retinitis proliferans (March 18, 1943). There were several retinal hemorrhages close to the superior 
temporal vein above and one in the macular region. The pale portion of the macula remained the same size. 

8. September 17, 1943. The part of the infiltration which was thickest was now clear and the rest of it 
was a white, thick, slightly elevated sheet which extended upward beyond the superior temporal vein. 
There were a few fresh hemorrhages near the base. The older ones had almost disappeared. 

9. January 12, 1944. There was a bizarre-shaped white scar in the macular region. 

10. August 14, 1947. Vision was 20/200. The retinitis-proliferans layer showed three distinct openings, 
one over the macula and one to each side of it. 

11. Senile macular degeneration. Mrs. E. P., aged 70 years, had noticed that the sight in both eyes 
had been failing one year. Left eye, vision was 6/200. A crown of deep blood of uneven width encircled 
the macular area which was an edematous, slightly elevated, gray-yellow oblong of 2.5 disc diameters. 
There were a few flecks of retinal blood on the apex. 

12. Senile macular degeneration. C. S., aged 82 years, had systolic pressure of 168 mm. Hg. Right eye, 
vision was 4/200. The macular region was a large, elevated, whitish-yellow mass. The surface was 
puckered like a cellophane layer. There were a few hemorrhages below the inferior border. The left eye 
was the same. 
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Pirate 27 (Beperr). (A complete photographic record of one type of macular degeneration in the 
elderly.) 

1. Senile macular degeneration (October 18, 1939). A. S. was 75 vears of age when the first photograph 
was taken. Right eye, vision was 20/100 with an eight-degree central scotoma and a scarcely perceptible 
grayness of the macula 

2. March 18, 1940. The macular area was about one disc diameter in size, with a cloudy-gray enclosing 
band. Beneath the superior temporal artery there was a linear extravasation about a disc diameter in length. 

3. December 22, 1942. The macular destruction had increased to the upper disc side and there was a 
faint V-shaped hemorrhage between the disc and the macula. 

4. February 16, 1944. There was slight shrinking in the macular area and an increase in the pigmen- 
tation, especially near the upper temporal border. 

5. The macular area was still larger. In the center of the primarily affected region, there was a fresh 
dot of blood and to the temporal side a large, granular extravasation almost the size of the involved 


macular region. 
6. June 15, 1946. The macular region was more distinctly outlined. It was pinker and the central hemor- 


rhage was slightly larger. 

7. October 18, 1939. Left eye, vision was 3/200. There was a round, irregularly depigmented area in 
the macular region about the size of the disc with one small hemorrhage on its outer border. 

8. There was an irregular C-shaped cloud between the disc and the irregularly pigmented center. In a 
ring about one-third disc diameter in width, beyond the outer margin of the macular area, there were 
several, small, irregular, granular hemorrhages forming an incomplete arc. 

9. December 22, 1942. The macular region was puckered with several small vessels on its surface and a 
few irregular flecks of pigment above. 

10. December 16, 1944. The pigment in the upper border of the area had increased. The lower part 
was still paler and the blood vessels on the surface were visible. 

11. June 15, 1945. The entire macular region was contracted with more pigmentation. 

12. June 15, 1946. The scar was flat with pigmented top and a yellow-cray base. 
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Piate 28 (Bevert). 1. Senile macular degeneration (April 26, 1940). Mrs. E. L. was first seen when 
she was 76 years old. The vision in the right eye was 20/40, uncorrected, and the macula showed a very 
thin, soft, 0.75 disc-diameter, gray cloud. 

2. June 1, 1940. An are of pigment was overshadowed by a gray cloud of almost one disc diameter. 
Remote from the pigment line was a narrow streak of blood. 

3. July 5, 1940. The cloud region was the same size but the center was palest. One small hemorrhage 
was on the lower border. 

4. August 15, 1940. The gray cloud was decidedly smaller with ill-defined borders. The dark arc was 
a trifle wider and below, toward the disc, was an irregular patch of lacelike exudate. 

5. August 29, 1940. The macular involvement was decidedly greater, almost green-gray in color, and 
the exudate was more than twice as large. 

6. September 25, 1940. The gray macula was decidedly flatter, a soft gray, with several streak hemor- 
rhages on its margin. 

7. October 23, 1940. There was more contraction of the macular area. The swelling was more irregular 
and the surface was more uneven with several hemorrhages over and about it. The exudates were less 
defined. 

8. December 2, 1940. The superior hemorrhages were very much smaller but some recent ones were 
decidedly larger. 

9. January 20, 1941. The macular area had shrunken and consisted of two portions separated by an 
are of pigment. The larger was below and beyond the pigment. The hemorrhages were thinner but cov- 
ered a greater surface. The exudates were isolated. 

10. March 7, 1941. The macula was flatter but the region adjacent to it was more elevated, rounded 
and grayer. The hemorrhages were large and more widespread. 

11. April 22, 1942. There was marked choroidal vessel sclerosis in a four disc-diameter area. The 
macular region was depressed. 

12. August 11, 1942. The ovoid, gray scar was flat and well circumscribed, with an arc of thin pigment. 
The vision was 2/200. 
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